86 


ELECTRICAL  WORLD. 


VoL.  57,  No.  2 


anything  which  has  yet  appeared.  The  plant  is  in  the  proper 
sense  of  the  word  unique,  at  least  from  the  hydraulic  stand¬ 
point.  It  was  a  big  engineering  feat  to  plan  and  execute  the 
turning  of  more  than  750,000  cu.  ft.  of  water  per  minute 
from  one  drainage  area  to  another,  in  this  case  from  the 
Gulf  of  St.  Lawrence  to  the  Gulf  of  Mexico.  The  power 
development,  important  and  valuable  as  it  is,  is  merely  an 
incident  to  the  herculean  task  of  draining  a  city  of  more 
than  2.000,000  inhabitants  into  a  watercourse  which  did 
not  topographically  belong  to  it  and  freeing  it  at  the  same 
time  from  the  grave  danger  to  health  involved  in  taking  water 
supply  from  a  contaminated  source.  The  Drainage  Canal  proper 
stretched  twenty-eight  miles,  of  which  distance  more  than  half 
was  cut  through  solid  limestone.  At  the  end  of  this  long  run 
necessary  to  turn  the  drainage  Gulfward,  an  extension,  much 
of  the  way  practically  on  a  viaduct,  was  carried  some  miles 
further  to  gain  an  adequate  hydraulic  bead  for  the  installation 
of  the  power  plant. 

At  the  end  of  the  power-house  canal,  too,  there  are  im¬ 
portant  hydraulic  works,  including  a  lock  and  a  gigantic  spill¬ 
way.  but  the  power  house  itself  is  a  beautifully  straight forw’ard 
piece  of  engineering  equipped  in  an  exceptionally  simple  and 
efficient  manner.  The  head  available  is  34  ft.,  and  consequently 
to  employ  direct-driven  units  of  adequate  size  involves  a  some¬ 
what  complicated  turbine  plant.  Each  of  the  eight  electrical 
units  for  which  the  plant  was  planned,  of  which  si.x  are  now 
installed,  involves  the  use  of  six  54-in.  turbine  runners  on  the 
same  horizontal  shaft.  By  this  arrangement  the  speed  of  the 
big  generators  w-as  carried  up  to  163  r.p.m.  They  are  6600- 
volt.  three-phase,  60-cycle  machines,  and  their  connection  to 
the  transmission  line  is  one  the  simplicity  of  which  is  worthy 
of  particular  commendation  Each  of  the  six  big  units  with 
Its  transformers  constitutes  a  single  generating  unit  and  each 
IS  exactly  alike  in  all  its  conneciions  These  units  arc  connected 
only  on  the  high-voltage  side,  and  are  in  effect  44,000-volt 
units  serving  the  transmission  lines  directly.  By  this  plan  of 
design  the  enormously  complicated  provisions  sometimes  made 
for  an  interchangeability  never  practically  needed  are  avoided 
.ind  the  switching  system  is  reduced  to  somewhere  near 
reasonable  dimensions.  There  are  some  small  plants  in  which 
It  may  be  necessary  so  to  arrange  the  connections  that  any 
particular  generator  may  he  run  on  any  particular  transformer, 
but  in  such  cases  the  cost  of  the  switchboard  and  the  intricacy 
of  its  connections  are  highly  undesirable.  With  a  plant  of  such 
capacity  as  the  one  here  described  and  with  big  generating 
units  there  is  no  conceivable  reason  why  the  generator  and  its 
transformers  should  not  be  considered  as  one  and  treated  as  a 
whole,  just  as  if  it  were  an  ordinary  i  lo-volt  generator,  work¬ 
ing  directly  upon  the  distribution  system,  the  only  difference 
being  that  as  a  matter  of  fact  the  high-voltage  current  actually 
generated  requires  an  adequate  switching  apparatus. 

The  transmission  system  involves  nothing  unusual  except  the 
concurrent  use  of  pin  and  suspension  insulators.  The  two 
original  circuits  were  aliiniinum  cables  carried  on  50.000-volt 
pin  insulators  mounted  upon  steel  towers.  The  additional 
third  circuit  is  carried  on  suspension  insulators  as  regards  the 
two  lower  wires  and  on  additional  pin  insulators  for  the  pole 
top  wire.  The  towers  are  set  in  concrete  on  a  350-ft.  spacing, 
and  the  operation  of  the  line  from  a  practical  standpoint  has 
been  eminently  satisfactory.  At  the  Chicago  end  of  the  line 
the  load  is,  as  is  well  known,  used  both  for  city  work  in  light¬ 
ing  and  power  and  for  the  supply  of  power  to  local  consumers. 


including  the  operation  of  a  number  of  suburban  lighting  and 
power  systems.  It  would  probably  be  somewhat  difficult  to  un¬ 
tangle  from  the  general  cost  of  the  project  the  financial  items 
chargeable  to  the  power  development,  but  the  result  has  cer¬ 
tainly  been  the  saving  of  a  huge  quantity  of  power  which  was 
far  too  valuable  to  waste  and  the  installation  of  a  transmission 
system  which  ought  to  be  economical  to  maintain  and  operate 


MAGNETOMOTIVE  FORCE  IN  NON-UNIFORM  MAGNETIC  PATHS. 

The  electric  resistance  of  a  simple  cylindrical  metallic  wire 
of  known  uniform  resistivity,  length  and  diameter  is  one  of  the 
simplest  computations  in  the  whole  range  of  electrical  engi 
ncering.  It  is  only  necessary  to  multiply  the  resistivity  by  tht 
wire’s  length  and  to  divide  by  the  wire’s  cross-sections,  all 
in  appropriate  units,  in  order  to  obtain  the  solution  of  the 
problem.  If,  however,  the  metallic  conductor  instead  of  being 
a  uniform  cylinder  is  a  prism  of  varying  cross-section — say  a 
wedge-shaped  plate  of  metal — then,  even  though  the  dimensions 
of  the  plate  and  the  uniform  resistivity  be  given,  the  computa¬ 
tion  of  the  resistance  of  the  strip  between  opposite  edges  is 
not  so  easy.  It  can  be  computed  without  much  trouble  in  a  few 
easy  cases  of  simple  geometrical  forms.  It  can  be  computed 
with  more  or  less  difficulty  in  a  few  cases  where  the  prism  is 
a  solid  of  revolution  of  certain  relatively  simple  types.  In  a 
great  many  cases  the  problem  cannot  be  solved  by  any  known 
mathematical  machinery,  even  although  the  prism  has  a  known 
geometrical  form.  .Moreover,  if  the  resistivity  of  the  prism 
instead  of  being  uniform  varies  from  point  to  point  along  the 
prism  according  to  an  assigned  law.  as,  for  example,  when  the 
prism  is  maintained  at  a  certain  temperature  gradient  between 
its  two  ends,  the  problem  naturally  becomes  increased  in  com¬ 
plexity  and  is  less  likely  of  solution  by  arithmetic.  The  latter 
case  corresponds  in  magnetics  to  the  problem  of  finding  the 
reluctance  of  a  wedge-shaped  or  keystone-shaped  tooth  in  the 
core  of  a  dynamo  armature.  If  the  reluctance  of  the  tooth,  as 
a  whole,  is  known  to  a  given  magnetic  flux  passing  the  same, 
the  drop  of  magnetic  potential  in  the  tooth,  or  the  number  of 
amp-turns  necessary  to  send  the  assigned  flux  through  the 
tooth,  is  deducible.  The  geometrical  form  of  the  tooth  is  com 
paratively  simple,  and  if  the  reluctivity  of  the  steel  in  the  tooth 
were  uniform  the  formula  for  the  reluctance  of  a  keystone¬ 
shaped  tooth  of  given  dimensions  would  be  relatively  simple 
The  difficulty  is  increased  by  the  fact  that  the  reluctivity  varies 
from  point  to  point  along  the  tooth  by  reason  of  the  changing 
flux  density;  and  the  relation  between  the  reluctivity  and  the 
flux  density  is  not  immediately  perceived,  but  has  to  be  inves¬ 
tigated  independently  for  each  quality  and  brand  of  steel.  Con¬ 
sequently,  the  total  reluctance  of  a  tooth  of  given  dimensions 
carrying  a  given  total  flux  is  not  easily  deduced  arithmetically 
The  above  problem  is  discussed  in  its  generality  by  Mr.  A 
Miller  Gray  in  an  article  on  page  iii.  The  problem  is  ham¬ 
pered  and  made  unnecessarily  difficult  by  the  uncouth  inch- 
units,  which,  unfortunately,  are  rendered  necessary  to  the 
engineer  by  prevailing  machine-shop  practice  in  this  country 
To  a  European  engineer  the  problem  is  placed  on  a  simple 
basis  of  apprehension,  a  condition  which  places  a  handicap  on 
English-speaking  students  in  comparison  with  their  foreign 
competitors.  The  article  clearly  shows  that  no  ordinary  rule 
of  interpolation  for  a  mean  value  of  the  flux  density  can  be 
expected  to  give  reliable  results.  A  much  more  reliable  result 
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18  obtained  by  the  method  presented  in  the  article  of  summing 
up  a  series  of  ten  equal  segmental  lengths  or  sections  of  the 
tooth  in  each  of  which  the  flux  density  is  nearly  uniform  and 
for  each  of  which  the  amp-turns  per  inch  are  obtainable  from 
the  ntagnetic  data  of  the  steel.  This  is  the  method  of  the 
integral  calculus  by  the  long  series  summation  when  no  short¬ 
cut  formula  can  be  found.  .'Mthough  somewhat  tedious,  the 
method  is  quite  satisfactory  from  the  engineering  standpoint. 

A  rigid  formula  for  the  tooth  reluctance  can,  however,  lie 
found  *in  this  case  by  the  rules  of  the  integral  calculus  from  the 
fact  of  the  known  relation  between  reluctivity  and  metallic 
flux  density  in  steel.  It  is  known  that  if  the  reluctivity  is 
plotted  rectangularly  as  ordinates  against  metallic  flux  densities 
as  abscissas  the  curve  is  an  ascending  hyperbola  except  at  very 
low  flux  densities.  At  densities  below  saturation  no  distinction 
need  be  made  between  the  actual  flux  density  and  the  metallic 
flux  density;  but  at  or  above  saturation  the  metallic  flux 
density  remains  constant  at  its  limiting  value,  while  the  actual 
flux  density  exceeds  this  by  the  amount  of  the  superposed  mag¬ 
netizing  force.  The  determining  constants  of  the  hyperbola 
are  obtainable  from  the  saturation  curve  of  the  steel  employed; 
so  that  knowing  the  hyperbola  and  the  dimensions  of  the  booth 
the  total  reluctance  can  he  computed,  although  the  formula  is 
not  a  simple  one.  In  any  case  a  very  high  degree  of  precision 
is  not  worth  striving  for,  owing  to  other  uncertainties  in  the 
magnetic  circuit  besides  the  tooth  reluctances,  and  also  be¬ 
cause  at  high  (lensities  the  flux  <loes  not  keep  within  the  limits 
of  the  tooth,  but  escapes  laterally  into  the  air  or  adjacent 
groove  space,  thereby  vitiating  to  some  extent  the  assumptions 
underlying  the  problem 


SOME  PECULIARinES  OF  DIFFUSE  REFLEaiON. 

.\  recent  paper  before  the  Illuminating  Engineering  Society 
reports  the  results  of  a  study  of  the  action  of  diffusely  reflect¬ 
ing  surfaces  at  various  angles  of  incidence  from  the  normal  to 
60  deg.,  the  purpose  being  to  find  out  how  various  wall  jiapers 
of  different  coloring  and  texture  behave  under  varying  in¬ 
cidence.  Many  values  have  been  accumulated  on  the  coefficients 
of  reflection  of  various  substances  at  some  specified  angle  of 
incidence,  and  there  has  been  more  or  less  investigation  of  the 
amount  of  specular  reflection  obtained  from  apparently  dif¬ 
fusing  surfaces.  In  the  work  here  referred  to  there  was  a 
systematic  study  of  the  relation  between  the  angle  of  incidence 
and  coefficient  of  reflection  for  more  than  a  score  of  surfaces 
which  enables  one  to  form  a  fairly  clear  idea  of  the  variations 
to  be  expected  in  the  performance  of  supposedly  diffusing  sur¬ 
faces  under  various  practical  conditions.  Obviously,  the  co¬ 
efficient  of  diffuse  reflection  is  certain  to  vary  somewhat  with 
the  conditions  of  incidence,  but  it  would  be  impossible  to  pre¬ 
dict  offhand  whether  this  variation  would  be  5  per  cent  or 
50  per  cent,  or  how  it  would  vary  in  papers  differently  finished. 

.Mr.  F.  H.  Gilpin,  the  author  of  the  paper  in  question,  gave 
values  for  twenty  varieties  of  wall  covering,  varying  in  mean 
coefficient  of  reflection  from  aliout  6  per  cent  to  57  per 
cent,  and  for  comparative  purposes  has  added  white  blot¬ 
ting  paper  having  a  mean  coefficient  of  74  per  cent.  The  re¬ 
sults  of  the  investigation  are  very  curious,  particularly  in  the 
relation  of  the  color  to  the  variations  of  coefficient  at  different 
angles  of  incidence.  It  is  well  known  that  the  color  of  diffuse¬ 
ly  reflected  light  may  vary  considerably  with  the  angle  of  in¬ 


cidence,  owing  to  the  modifying  effect  of  the  multiple  reflec¬ 
tion  at  a  rough  surface  on  the  apparent  color  of  the  light 
Some  textures,  too,  give  a  strongly  colored  component  plus  a 
faintly  colored  component  rising  from  quasi  specular  reflection, 
and  still  other  surfaces  may  be  expected  to  show  asymmetric 
reflection,  though  this  is  perhaps  less  common  in  pajK'rs  than 
in  textile.s.  As  the  result  of  these  varying  modifying  causes. 
.Mr.  Gilpin  found  in  some  instances  a  coefficient  at  60  deg 
incidence  nearly  or  quite  double  that  for  normal  incidence 
Cases  of  this  kind  were  found  chiefly  among  the  relatively  poor 
reflectors  having  a  semi-glossy  surface.  One  very  remarkable 
instance  was  'in  the  case  of  two  cherry-red  papers,  one  having 
an  average  coefficient  of  6.2  per  cent  and  the  other  of  9.5  per 
cent  The  first-mentioned  showed  a  coefficient  varying  from 
5.7  at  o  incidence  to  6.6  at  60  deg.  incidence,  while  the  latter, 
having  at  o  incidence  a  coefficient  of  only  6.3,  owed  its  higher 
average  almost  entirely  to  the  large  effect  at  tlic  higher  angles 
of  incidence,  reaching  13.7  per  cent  at  60  deg.  Curiously 
enough,  this  variation  was  much  less  than  appeared  in  a 
glossy  varnished  tile  paper  of  a  cream  color,  thus  indicating 
the  relatively  great  difference  in  the  effect  of  the  pigmentation 
at  differetit  reflecting  angles 

Even  coefficient  of  the  white  blotting  pajier  referred  to 
ranged  from  71.1  per  cent  at  0  deg.  to  flo  per  rent  at  45  deg., 
falling  off  a  little  at  a  higher  angle.  All  of  the  papers  tested, 
save  two  that  w'cre  nearly  white,  had  coefficients  below  45 
per  cent,  showing,  as  similar  tests  have  done  before,  the  high 
absorption  found  in  most  of  the  things  with  which  we  chotise 
to  cover  our  walls.  It  seems  hardly  likely  that  the  question  of 
angle  of  incidence  will  enter  materially  into  the  comimtations 
of  illuminating  engineering,  since  it  is  much  easier  to  get  a 
really  good  reflector  than  to  attempt  to  juggle  with  a  bad  one 
by  varying  the  incidence.  The  source  of  light  n.sed  in  Mr 
Gilpin’s  experiments  was  an  incamlescent  gas  burner,  the 
illuminant,  however,  probably  had  comparatively  little  effect  on 
the  results,  since  they  run  much  like  those  derived  from  in¬ 
candescent  lamps.  These  experiments,  like  all  others,  lead  to 
the  same  general  results,  that  creams,  buffs  and  yellows  in 
various  tones  are  on  the  whole  good  reflectors,  while  grays, 
greens,  blues  and  reds  arc  almost  universally  bad  reflectors 
This  is  a  necessary  result  of  the  comparatively  low  luminosi 
ties  of  light  of  these  colors  as  com|»ared  with  the  full  yellow, 
hut  the  average  man,  and  particularly  the  average  decorator, 
does  not  seem  to  realize  that  it  may  be  embarrassing  to  coat 
a  wall  with  a  color  which  absorbs  most  of  the  light  incident 
upon  it.  One  of  the  most  interesting  cases  here  brought  out 
is  that  of  a  French  gray  with  an  average  coefficient  of  only 
j6  per  cent.  Grays  frequently  look  light  on  casual  observation, 
but  they  are  almost  always  bad  reflectors  owing  to  the  ad 
mixture  of  black,  or  red,  or  both,  in  the  pigment.  Even  very 
meager  traces  of  black  and  red  cut  down  the  reflecting  power 
for  onlinary  light  in  a  very  notable  manner,  so  that  when  such 
colors  are  used  in  decoration  suitable  provision  must  be  made 
for  a  supply  of  light  large  enough  to  cover  their  shortcomings 
N'o  sensible  illuminating  engineer  would  recommend  a  gen¬ 
eral  abandonment  of  strong  color  in  decoration,  since  decora¬ 
tion  is  a  matter  which  goes  much  deeper  than  the  mere  light¬ 
ing  problem.  However,  he  should  never  fail  to  jMjint  out  that 
if  deeper  colors  are  employed  the  amount  of  light  necessary 
tor  proper  illumination  in  a  rof>m  must  l>e  increased,  some 
times  by  fully  50  per  cent 
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Selden  Automobile  Patent  Overthrown. 


I'lif  United  States  Court  of  Appeals  in  New  York  City  has 
reversed  the  decision  rendered  by  Judge  Hough,  of  the  United 
States  Circuit  Court,  Sept.  15,  1909,  which  sustained  broadly 
the  validity  of  the  Selden  patent  and  granted  an  injunction 
against  the  Ford  Motor  Company  and  others  who  had  been 
sued  for  infringement  of  the  patent.  This  decision  is  of  the 
greatest  importance  to  the  automobile  industry,  as  the  Selden 
patent  was  the  basis  upon  which  the  Association  of  Licensed 
•Automobile  Manufacturers,  now  including  about  80  per  cent 
of  automobile  firms,  organized  for  the  control  of  the  industry. 
The  brunt  of  the  litigation  against  the  Selden  patent  has  been 
borne  by  the  Ford  Motor  Company  and  John  Wanamaker.  It 
IS  announced  that  an  endeavor  will  be  made  to  appeal  the 
decision  to  the  United  States  Supreme  Court,  but  whether 
such  an  appeal  will  be  received  is  entirely  at  the  discretion  of 
that  court,  which  rarely  grants  such  a  reopening  of  a  patent 
case.  In  the  decision,  which  was  written  by  Judge  Noyes,  it 
was  held  that  the  Selden  patent  is  based  on  the  Brayton 
constant-pressure  gas  engine,  which  came  into  limited  use  in 
*873,  prior  to  the  introduction  of  the  Otto  four-stroke  cycle 
gas  engine.  The  court  adinitted  that  the  Selden  patent  was 
valid  for  a  vehicle  using  the  Brayton  type  of  engine,  but  held 
that  it  did  not  apply  to  automobiles  using  gas  engines  of  the 
Otto  type.  The  opinion  states  that  the  carriage  element  of 
the  automobile  is  not  novel,  and  that  the  drive  element  was 
old  in  1879;  gas  engines  were  also  old  at  the  time  of  the  appli¬ 
cation  for  the  Selden  patent,  and  liquid  hydrocarbon  engines 
were  in  use,  both  of  the  compression  and  non-compression  type, 
and  the  Otto  engine  came  into  use  later  and  superseded  the 
Brayton  type.  The  court  stated  that  had  the  inventor  appre¬ 
ciated  the  superiority  of  the  Otto  over  the  Brayton  engine  and 
adapted  that  type  to  his  combination  his  patent  would  cover 
the  modern  automobile.  He  made,  however,  a  wrong  choice, 
and  the  court  held  that  it  cannot,  by  placing  any  forced  con¬ 
struction  on  the  patent  or  by  straining  the  doctrine  of  equiva¬ 
lents,  make  another  choice  for  him  at  the  expense  of  the  de¬ 
fendants,  who  neither  legally  nor  morally  owe  him  anything 
The  patent  was  applied  for  in  1879.  and  for  over  sixteen 
years  the  application  lay  in  the  Patent  Office.  The  court  in  its 
opinion  stated  that  the  applicant  took  full  advantage  of  the 
period  of  inactivity  permitted  by  the  rules  and  statutes,  and 
that  it  is  apparent  that  he  delayed  just  as  long  as  possible  the 
issue  of  the  patent.  During  this  long  period  the  automobile 
art  made  marked  advances  along  different  lines,  and  when,  in 
1895,  the  patent  was  granted  it  disclosed  nothing  new.  For 
the  monopoly  granted  by  his  patent  the  inventor  had  nothing 
to  offer  in  return,  and  the  public  gained  absolutely  nothing 
from  his  invention,  whatever  it  was.  Since  the  inventor,  how¬ 
ever,  followed  strictly  the  statutes  and  rules  of  procedure,  the 
courts  cannot  exact  a  greater  amount  of  diligence  from  him ; 
and  when  the  patent  was  granted  under  the  law  it  became  en¬ 
titled  to  the  consideration  accorded  to  any  other  patent,  and 
even  if  it  was  useful  only  for  tribute  it  must  l)e  viewed  with¬ 
out  prejudice  and  with  absolute  judicial  impartiality.  The 
decision  was  thus  not  based  upon  any  Patent  Office  abuse  asso¬ 
ciated  with  the  issue  of  the  patent  or  the  manner  in  which  it 
was  subsequently  exploited,  but  rested  only  on  the  fact  that 
the  patent  was  valid  only  for  a  combination  in  which  the  short¬ 
lived  Brayton  type  of  gas  engine  entered,  and  could  not  apply 
to  a  combination  in  which  the  Otto  or  modern  type  of  gas 
engine  is  used 


A.  1.  E.  £.  Meetings. 


The  general  subject  of  "Corona  Phenomena”  will  be  dis¬ 
cussed  at  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  to  be  held  in  the  Engineering  Societies  Building. 
New  York,  on  Jan.  13 

.A  paper  by  Prof.  Harris  J.  Ryan  entitled  Of>eit  Atmosphere 
and  Dry  Transformer  Oil  as  High-Voltage  Insulators  and  one 
by  Mr  E.  L  West  entitled  High-Voltage-Line  Loss  Test  Made 


on  the  lOO-kw,  60-Cycle,  ttio-Mne  I  ransmisswn  Ltne  of  the 
Central  Colorado  Power  Company  will  be  presented  for  dis¬ 
cussion 

.VlllJ-YKAK  CO.WK.NIIO.N 

.A  special  meeting  of  the  Institute,  to  be  designated  as  the 
l  ittsfield- Schenectady  mid-year  convention,  will  be  held  on 
Feb.  14,  15  and  16.  .Among  the  jiapers  to  be  presented  will  he 
the  following : 

Mechanical  Forces  in  Magnetic  Fields,  by  Dr  C.  P.  Stem 
metz;  Problems  in  the  Operation  of  Transformers,  by  Mr 
F.  C.  Green;  Protection  of  Electrical  Transmission  Lines,  by 
Prof.  E.  E.  F.  Creighton:  Tests  of  Grounded  Phase  Protector 
on  the  44,ooo-Volt  System  of  the  Southern  Power  Company, 
by  Messrs.  C.  I.  Burkholder  and  R.  H.  Marvin;  Tests  of 
Losses  on  High-Tension  Lines,  by  Mr.  G.  Faccioli;  The  Tem¬ 
perature  Gradient  in  Oil-Immersed  Transformers,  by  Mr 
James  Murray  Weed;  Hysteresis  and  Eddy-Current  Exponents 
for  Silicon  Steel,  by  Mr.  W.  J.  Wooldridge;  Commercial 
Problems  of  Transformer  Design,  by  Mr.  R.  H.  Wilson;  De 
sign,  Construction  and  Test  of  an  Artificial  Transmission  Line 
by  Mr.  J.  H.  Cunningham. 

BOSTON  AND  LOS  ANGIO-KS  MEETINGS. 

.A  meeting  of  the  Institute  under  the  auspices  of  the  Boston 
Section  and  with  the  co-operation  of  the  Boston  Society  of 
Civil  Engineers  and  the  American  Society  of  Mechanical  Engi¬ 
neers  will  be  held  in  Boston  on  Feb.  17.  Mr.  R.  A.  Philip  will 
present  a  paper  on  certain  phases  of  the  general  subject  of 
economic  limitations  to  aggregations  of  power  systems. 

A  Pacific  Coast  meeting  of  the  Institute  will  be  held  in  Los 
Angeles  during  the  month  of  .April  under  the  auspices  of  the 
telegraphy  and  telephony,  railway  i.nd  high-tension  transmis¬ 
sion  committees 


Minneapolis  Central  Station  Destroyed  by  Fire. 


The  Minneapolis  General  Electric  Company,  a  Stone  & 
Webster  organization,  operates  tw'o  generating  stations  in  Min¬ 
neapolis  and  one  at  St.  Croix  Falls,  Minn.  The  latter  station, 
know'll  more  familiarly  as  the  Taylor’s  Falls  development,  is 
forty  miles  from  Minneapolis  and  will  generate  eventually 
20,000  kw.  Until  the  erection  of  this  station  in  1906  the  entire 
generating  system  of  the  company  was  within  the  city  limits 
of  Minneapolis,  and  until  December,  1907,  the  Main  Street 
station,  situated  on  the  east  bank  of  the  Mississippi  River  at 
St.  Anthony's  Falls,  across  the  river  from  the  business  dis¬ 
trict,  carried  the  full  load  of  the  city.  The  Taylor’s  Falls  sta¬ 
tion  of  the  company  was  described  in  these  columns  July  6. 
1907;  the  transmission  line  to  Minneapolis  was  described  in 
the  issue  of  Sept.  7,  1907,  and  the  distribution  system  within 
the  City  of  Minneapolis  in  the  Oct.  5,  1907,  number. 

The  Main  Street  station  is  equipped  with  a  1500-kw  Curtis 
turbo-generator,  three  reciprocating  engines  having  an  aggre¬ 
gate  rating  of  3100  hp,  a  tooo-kw  motor  driving  line  shafts  or 
itself  driven  as  a  generator  by  the  prime  movers,  and  three 
water-wheels  operating  under  a  maximum  head  of  48  ft.  and 
developing  an  aggregate  of  2400  hp  In  addition  the  company 
has  two  main  substations,  one  on  South  Fifth  Street  with  a 
steam  plant  of  tw'o  units  having  an  aggregate  generating  rat¬ 
ing  of  600  kw  and  3050  kw  in  rotary  converters  feeding  the 
•  underground,  direct-current,  three-wire  system.  Part  of  the 
energy  is  received  from  the  Main  Street  station  and  part  from 
St.  Croix  Falls  through  substation  .A  located  at  the  end  of  the 
high-tension  transmission  line  at  the  city  limits.  This  latter 
substation  contains  nine  step-down  transformers  rated  at  9000 
kw.  Service  from  the  Main  Street  station  is  supplied  at  2300 
volts,  two-phase,  60  cycles,  500  volts  direct  current,  and  to  both 
alternating-current  and  direct-current  arc  circuits  from  the 
machines  belted  to  the  line  shafts  driven  by  the  water-wheels 
or  the  looo-kw  motor  from  motor-generators  and  from  con¬ 
stant-current  transformers.  In  addition  to  its  use  as  a  motor 
or  generator  the  lOOO-kw  machine  on  the  line  shaft  is  used  as 
a  synchronous  condenser  to  control  the  power-factor  of  the 
system. 
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Early  on  the  morning  of  Jan.  6  the  Main  Street  station  was 
destroyed  by  fire  originating  by  all  accounts  from  a  short-cir¬ 
cuit  in  the  station.  After  the  fire  started  there  were  a  number 
of  explosions  which  helped  the  general  conflagration.  The 
service  was  interrupted  from  6:45  until  12:15  in  the  afternoon, 
when,  after  extraordinary  efforts  on  the  part  of  the  company 
officials,  there  was  a  resumption  of  the  220-volt  direct-current 
service,  cables  being  spliced  so  that  the  energy  could  be  fed 
from  the  various  substations  direct  from  the  St.  Croix  Falls 
station.  By  connection  with  the  Twin  City  Rapid  Transit  Com¬ 
pany’s  station  500-volt  direct  current  was  available  for  motor 
users  early  the  following  morning.  Service  in  the  resi¬ 
dence  district  was  resumed  on  the  following  night,  but  owing 
to  the  total  destruction  of  all  the  generating  machinery  in  the 
station  it  was  impossible  to  get  the  street  lamps  back  into  ser¬ 
vice.  On  the  night  of  Jan.  8  several  three-phase  feeders  were 
cut  in  so  that  on  Monday  service  was  restored  with  the  excep¬ 
tion  of  the  street  lighting.  The  boiler  plant  used  in  connection 
with  the  station  was  not  destroyed,  nor  were  the  stacks 
affected. 

During  the  morning  of  the  fire  the  business  section  was  in  a 
state  of  commotion.  Elevators  in  downtown  office  buildings 
were  out  of  commission,  lamps  could  not  be  lighted,  residences 
were  without  electricity,  newspapers,  every  one  of  which  de- 
l)*uds  on  electricity  for  driving  presses  and  typesetting  machines, 
\.ere  crippled,  and  the  city  was  cut  off  from  the  outside  world 
because  the  telegraph  companies  rely  on  the  lighting  company 
for  energy  to  operate  their  quadruplex  systems.  The  manager 
of  the  Minneapolis  Daily  News  appealed  to  Mr.  H.  R.  Kelley, 
engineer  for  the  Studebaker  Company,  whose  electric  vehicle 
and  commercial  truck  salesroom  is  opposite  the  newspaper 
office.  Mr.  Kelley  suggested  using  storage  batteries  from  some 
of  the  Studebaker  electric  trucks.  Twenty  minutes  later  105 
Exide  cells  from  three  commercial  trucks  were  loaded  onto  a 
truck  stationed  outside  the  window  of  the  composing  room  and 
leads  were  run  to  the  linotype  machine  switches,  delivering 
energy  at  220  volts  to  the  motors.  By  noon  the  regular  service 
was  restored  and  the  printing-press  motors  were  operated  as 
usual  in  getting  out  the  afternoon  editions  of  the  paper. 
Nicollet  Avenue  and  other  downtown  streets  which  are  ordi¬ 
narily  unusually  brilliant  owing  to  ornamental  street-lighting 
standards  are  still  in  comparative  darkness  and  the  greater 
I)ortion  of  the  city  is  in  a  similar  plight  at  night  so  far  as 
public  lighting  is  concerned. 

The  energy  displayed  by  the  lighting  company  in  the  face  of 
the  disaster  was  remarkable.  Just  as  soon  as  it  was  safe  to 
work  near  the  ruins  (the  firemen  were  not  withdrawn  until  the 
following  morning)  200  men,  reinforced  shortly  after  by  100 
more,  were  set  to  work  bringing  order  out  of  chaos.  A  field 
restaurant  was  established  and  fires  were  built  to  keep  the  men 
warm  as  they  clambered  over  the  debris,  through  tangled 
masses  of  iron  and  over  ice  hummocks,  splicing  cables  so  that 
energy  could  be  carried  around  the  ruins  to  the  stricken  city. 

Steps  were  immediately  taken  to  rebuild  the  ruined  station, 
either  on  the  present  or  some  other  site.  A  loop  station  will 
also  be  erected  in  connection  with  this  generating  station  so 
as  to  render  it  possible  to  switch  the  Taylor’s  Falls  circuits 
from  the  main  station  in  case  of  another  catastrophe  like  that 
of  Jan.  6.  The  loss  is  estimated  at  over  $500,000  and  is  covered 
by  insurance. 


Telephone  Rate  Investigation  in  Chicago. 

An  interesting  contribution  to  the  discussion  of  rates  for 
telephone  service  in  Chicago  now  in  progress  between  the 
City  of  Chicago  and  its  advisers  on  one  side  and  the  Chicago 
Telephone  Company  on  the  other  has  been  made  by  the  com¬ 
pany  through  President  B.  E.  Sunny  in  its  answer  to  the 
report  of  Mr.  William  J.  Hagenah,  expert  for  the  city,  sum¬ 
marized  in  these  columns  in  the  issue  of  Jan.  5,  page  24. 

The  company  objects  to  Mr.  Hagenah’s  statement  of  the 
amount  of  the  company’s  construction  and  real  estate  account. 


This  figure  is  placed  by  Mr.  Hagenah  at  $23,224,843.31,  but  the 
company  takes  exception  to  this  estimate  and  says  that  in  its 
judgment  the  property  could  not  be  duplicated  for  less  than 
$5,000,000  in  excess  of  that  figure.  It  is  pointed  out  that  the 
investment  per  telephone  station  is  only  $110,  as  compared  with 
an  average  investment  of  $147  per  telephone  station  in  the 
twenty-six  Bell  telephone  companies  scattered  all  over  the 
United  States. 

Naturally  the  subject  of  depreciation  receives  much  atten¬ 
tion  in  the  company’s  statement.  On  this  subject  Mr.  Hagenah 
is  quoted  as  follows :  "The  annual  provision  for  this  purpose 
[depreciation]  is  a  proper  operating  expense,  and  to  meet  it 
the  utility  is  entitled  to  charge  rates  sufficiently  high  to  cover 
this  requirement,  in  addition  to  the  actual  cost  of  operating 
the  plant.  To  such  annual  charge  should  be  credited  a  de¬ 
preciation  reserve,  against  which  should  be  charged  all  re¬ 
placements  and  renewals.”  Mr.  Sunny  says  that  while  Mr. 
Hagenah  may  be  theoretically  in  the  right,  it  has  not  been  until 
very  recently,  if  the  time  has  yet  come,  that  there  has  been 
anyone  or  any  telephone  company  with  sufficient  experience  to 
frame  final  views  on  this  subject.  At  no  time  has  the  Chicago 
Telephone  Company  been  able  to  fix  accurately  the  depreciation 
on  its  property  so  as  to  be  able  to  set  aside  reserves  in  a  definite 
sum  and  at  a  definite  time  to  cover  the  loss.  On  this  point  the 
City  of  Chicago  was  cited  as  an  example.  It  was  stated  that  the 
General  Electric  Company  has  no  reserve  account  to  provide 
for  depreciation ;  if  the  net  earnings  in  any  particular  year 
warrant  it,  this  latter  company  makes  a  direct  credit  to  con¬ 
struction — a  practice  which  Mr.  Hagenah  deprecates  in  his 
report.  The  Western  Electric  Company  follows  the  same  prac¬ 
tice.  Hatfield  on  “Modern  Accounting”  is  quoted  as  saying 
that  recognition  of  depreciation  is  relatively  uncommon  in  the 
accounts  of  American  corporations.  This  authority  mentions 
the  Allis-Chalmers  Company  as  an  exception,  as  in  a  “lean” 
year,  1906,  it  charged  nearly  $300,000  to  depreciation.  Mr. 
Sunny  adds  that  this  amount  was  less  than  i  per  cent  on  the 
total  plant  value.  He  points  out  also  that  the  People’s  Gas 
Light  &  Coke  Company,  of  Chicago,  had  no  depreciation  re¬ 
serve  account  up  to  about  seven  years  ago,  and  that  at  the 
present  time  this  account  is  but  a  small  percentage  on  plant 
investment.  The  Commonwealth  Edison  Company  is  referred 
to  as  having  a  plant  investment  of  almost  $64,000,000  and  a 
(lepreciation  reserve  account  of  only  $2,700,000. 

The  Chicago  Telephone  Company  does  not  wish  to  be  under¬ 
stood  as  believing  that  a  proper  depreciation  charge  is  not 
advisable  and  necessary.  Its  position  to-day  is  that  in  the  re¬ 
arrangement  of  rates  a  proper  amount  must  be  allowed  to 
take  care  of  wear  and  tear  on  the  property.  .A-t  the  same  time 
it  is  explained  that  the  item  of  depreciation  has  not  pressed 
heavily  upon  the  company  up  to  this  time  for  the  reason  that 
the  property  is  practically  new  and  most  efficiently  maintained. 
The  company  thinks  that  what  the  City  of  Chicago,  and  par¬ 
ticularly  the  telephone-using  public,  wants  to  know  is  how 
much  the  plant  of  the  company  cost;  furthermore,  if  it  is  a 
good  plant,  well  cared  for  and  in  a  condition  to  give  first-class 
service.  Considerations  of  this  kind,  it  contends,  must  be 
taken  into  account  for  rate-making  purposes  rather  than  the 
question  of  depreciation. 

In  relation  to  the  item  of  $147,400  in  the  expense  account 
due  to  the  charge  by  the  American  Bell  Telephone  Company 
for  instruments  and  service,  the  company  is  confident  that  it  is 
a  proper  item  of  expense,  having  been  made  under  a  binding 
contract  and  continued  in  the  exercise  of  the  best  judgment  of 
the  company’s  directors  and  officers. 

Various  items  of  operating  expense  which  Mr.  Hagenah 
seems  to  have  failed  to  take  into  account  are  enumerated,  as 
installation  of  meters  at  stations  and  the  removal  of  conduits 
and  cables  out  of  the  way  of  the  proposed  passenger  subway 
in  Chicago.  A  still  larger  item  has  reference  to  telephone 
competition.  It  is  pointed  out  that  the  Chicago  Telephone 
Company  operates  under  municipal  regulation  in  its  fullest 
sense,  and  the  prices  to  be  charged  for  each  class  of  service 
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are  fixed.  The  maximum  income  of  the  company  is  fixed  by 
law.  Having  undertaken  to  regulate  the  affairs  and  rates  of 
the  Chicago  Telephone  Company,  the  city  has  virtually  obligated 
itself  to  secure  to  the  company  an  exclusive  opportunity  to  fur- 
lish  telephone  service,  if  conducted  satisfactorily  under  the 
provisions  of  the  regulation.  The  city  has  failed  in  this  obliga¬ 
tion.  The  result  is  that  the  telephone  company  will  soon  be 
under  dual  rate  regulation ;  that  is,  its  rates  will  be  regulated 
by  the  municipality  and  also  by  competition — a  condition  that 
does  not  exist  in  any  other  city  in  the  world.  The  company 
has  not  been  allowed  to  purchase  the  telephone  plant  of  the 
Illinois  Tunnel  Company,  and  the  latter  is  now  building  an 
opposition  exchange.  If  this  competition  is  successful  it  may 
reduce  the  net  profits  of  the  Chicago  Telephone  Company 
$700,000  a  year.  .Adding  other  expenses  due  to  competition,  as 
interest  and  depreciation  on  unused  plant,  an  allowance  of 
$750,000  per  annum  may  be  required  to  offset  competition. 
Possibly  the  total  annual  expense  of  the  installation  of  meters, 
the  changes  due  to  the  subway  and  of  competition  may  amount 
to  $1,170,000  per  annum.  However,  it  is  not  pretended  that 
this  is  an  accurate  forecast. 

In  conclusion,  Mr.  Sunny,  speaking  for  the  telephone  com¬ 
pany,  says  that  it  is  anxious  that  rates  should  be  made  which 
shall  be  fair  to  its  subscribers  and  which  will  bring  additional 
subscribers.  These  rates  should  be  fair  also  to  the  1500  stock¬ 
holders  of  the  company,  to  whom  a  corporation  looks  for  addi¬ 
tional  capital  to  develop  the  service. 

Hydroelectric  Development  at  Bull  River  Falls, 
British  Columbia. 

At  a  point  about  thirteen  miles  west  of  Fernie,  British 
Columbia,  the  Bull  River  Electric  Power  Company  has  con¬ 
structed  a  9000-ft.  flume  for  utilizing  a  273-ft.  fall  in  the  river 
at  that  point.  The  flume  is  constructed  of  wood  and  built 
upon  a  rock  foundation,  is  7.5  ft.  deep  by  30.5  ft.  wide  at  the 
intake  and  reduced  to  16  ft.  wide  after  the  first  1000  ft.  of 
length.  It  is  estimated  that  a  flow  of  462  cu.  ft.  per  second  is 
available.  The  company  is  now  preparing  to  install  the  pen¬ 
stock,  which  is  to  be  of  steel,  9  ft.  in  diameter,  and  will  rest 
upon  bedrock  the  whole  length,  at  an  angle  of  30  deg.  The 
foot  of  the  stock  will  rest  upon  a  natural  bedrock,  and  a 
T-shaped  cross-pipe  will  be  placed  at  the  end  of  the  stock  in 
which  the  wheels  will  be  placed.  Three  wheels  of  4200  hp  each 
will  be  utilized  as  the  demand  for  power  develops. 

It  is  estimated  that  $300,000  will  be  required  to  install  the 
generating  plant  and  to  erect  too  miles  of  poles  and  string  the 
wires.  It  is  the  expectation  to  sell  energy  to  the  City  of 
Fernie  on  the  east,  to  Cranbrook  on  the  west,  and  to  many  of 
the  mining  plants  within  the  territory  to  be  reached  from  its 
central  position. 


Employers’  Liability  Laws. 


Among  the  states  that  are  preparing  to  adopt  employers’  lia¬ 
bility  laws  attention  is  being  drawn  particularly  to  Massa¬ 
chusetts  and  Washington.  The  commission  created  by  the 
Stale  of  Massachusetts  at  the  last  meeting  of  its  Legislature 
to  investigate  the  subject  of  compensating  workmen  for  in¬ 
juries  received  in  the  course  of  their  employment  and  to  re¬ 
port  to  the  next  Legislature  a  plan  for  adoption  has  prepared 
a  tentative  draft  of  the  bill.  The  proposed  measure  applies 
to  employments  wherein  five  persons  or  more  are  regularly 
engaged.  Recovery  is  allowed  in  all  cases,  irrespective  of  neg¬ 
ligence.  except  where  injury  is  self-inflicted  or  due  to  intoxi¬ 
cation  or  breach  of  statutory  regulations.  The  proposed  em¬ 
ployers’  liability  law  for  Washington,  which  has  been  drafted 
by  the  special  commission,  has  just  been  made  public.  One  of 
the  sections  that  arc  unusual  is  that  creating  a  “first-aid”  fund. 
This  is  entirely  distinct  from  the  “accident”  fund,  which  com¬ 
prises  the  money  collected  for  the  compensation  of  seriously 


injured  workmen.  The  first-aid  fund  is  to  be  contributed 
equally  by  the  employers  and  the  employees  at  a  rate  of  2  cents 
a  man  per  working  day  for  the  man  himself  and  a  like  amount 
for  his  employer.  The  fund  will  go  to  cover  the  cost  of  all 
emergency  treatment  of  injured  persons.  The  major  part  of 
the  bill  is  devoted  to  the  accumulation  and  disbursement  of 
the  accident  fund.  Every  employer  of  labor  at  hazardous  oc¬ 
cupations  in  the  State  is  obliged  to  pay  into  the  fund  a  specified 
percentage  of  his  payroll.  In  the  case  of  powder  mills  this 
rate  is  10  per  cent.  For  some  occupations  the  percentage  is  as 
low  as  1.5  per  cent,  and  the  others  fall  somewhere  between  the 
two  extremes.  On  the  whole,  the  schedude  of  rates  to  be 
charged  the  various  industries  is  said  by  the  commissioners  to 
be  practically  the  same  as  that  demanded  by  the  casualty 
companies 


Boston  Electric  Show  Developments. 

Active  consideration  is  being  given  by  the  Edison  Electric 
Illuminating  Company  of  Boston  to  the  initial  plans  for  the 
electrical  show  to  be  held  under  its  auspices  in  Boston  from 
Sept.  28  to  Oct.  26,  1912.  The  company  is  working  to  make  the 
show  a  genuine  world  exposition  of  electricity,  and  recently 
purchased  full-page  advertising  space  in  the  press  of  Paris. 
Berlin,  Vienna  and  Rome,  with  a  two-page  insertion  in  English 
and  Japanese  in  a  prominent  paper  of  Tokio.  These  adver 
tisements  point  out  that  the  company’s  intention  is  to  make  the 
show  the  most  comprehensive,  extensive  and  instructive  ex¬ 
hibition  of  the  development  and  present  application  of  elec¬ 
trical  machinery  and  appliances  ever  held,  and  they  emphasize 
the  special  opportunities  which  will  be  afforded  exhibitors 
from  other  countries  to  display  their  products.  Attention  is 
•called  to  the  fact  that  Boston  is  the  center  of  the  wealthiest  and 
best  purchasing  community  in  the  United  States;  that  the  New 
England  States,  from  which  the  show  will  draw  attendance, 
have  a  population  of  7,128,065  people  in  an  area  of  61,973  sq. 
miles;  that  many  of  the  greatest  industries  of  the  world — 
cotton,  woolen,  leather,  rubber  and  boot  and  shoe  manufacture, 
office  furniture  and  confectionery  production — are  localized  in 
New  England;  and  that  the  large  number  of  people  who  yearly 
come  to  that  section  on  business  will  in  1912  be  interested  in 
the  electric  show. 

The  management  of  the  show  is  already  making  a  world¬ 
wide  search  for  information  concerning  the  use  of  electric 
light,  heat  and  power  in  every  trade,  industry  and  application, 
and  is  especially  desirous  of  learning  about  every  unique,  novel 
or  exceptionally  economical  use  of  electric  service  that  has 
been  found  practical  anywhere.  Mr.  H.  W.  Moses,  manager 
of  the  show,  is  devoting  his  entire  time  to  its  development, 
with  headquarters  at  the  Edison  Building.  39  Bolyston  Street, 
Boston. 


St.  Lawrence-Long  Sault  Dam  Project. 

Canadian  interests  opposed  to  the  damming  of  the  St.  Law¬ 
rence  River  at  the  Long  Sault  Rapids  below  Cornwall,  Ont., 
have  again  been  aroused  by  the  notice  that  a  bill  will  be  intro¬ 
duced  on  Jan.  9  at  Washington,  D.  C.,  granting  to  the  St 
Lawrence  Pow’er  Company  authority  to  construct  such  works 
in  the  river  as  would  meet  their  requirements.  While,  of 
course,  the  United  States  Congress  can  grant  powers  of  opera¬ 
tion  and  construction  only  on  the  .American  side  of  the  river, 
it  has  been  decided  to  send  a  delegation  to  Washington  to 
make  representations  to  the  Harbors  and  Rivers  Committee 
pointing  out  that  works  constructed  in  American  waters  might 
considerably  interfere  with  navigation  on  the  Canadian  side, 
and  that  the  danger  of  flooding  large  areas  would  be  great.  The 
delegation  will  be  made  up  of  members  of  the  Montreal  Board 
of  Trade,  Chamber  of  Commerce,  Shipping  Federation. 
Dominion  Marine  Association  and  other  bodies  interested  in 
preserving  existing  conditions  on  the  St.  Lawrence.  A  de¬ 
tailed  history  of  the  St.  Lawrence  power  project  was  given- 
in  these  columns  in  1910  on  pages  552  and  1342  of  Vcd.  56. 
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Consolidation  of  Electric  Generating  Properties  in 
Canada. 


The  consolidation  of  a  number  of  electrical  properties  in 
the  Province  of  Ontario,  Canada,  has  just  been  consummated 
by  Messrs.  Smith,  Kerry  &  Chase,  of  Toronto.  The  holding 
company  is  known  as  the  Electric  Power  Company,  Ltd.,  and 
the  companies  controlled  operate  in  that  portion  of  the  Prov¬ 
ince  of  Ontario  lying  east  of  Toronto,  west  of  Kingston  and 
north  of  Lake  Ontario.  This  district  embraces  nearly  all  that 
section  of  Ontario  not  now  supplied  by  the  Hydroelectric  Com¬ 
mission,  which  has  confined  its  operations  chiefly  to  the  west¬ 
ern  section  of  the  province. 

The  following  Ontario  public-utility  companies  are  in¬ 
volved  in  the  merger;  Seymour  Power  &  Electric  Company, 
Ltd. ;  Peterborough  Light  &  Power  Company,  Ltd. ;  Peterbor¬ 
ough  Radia'.  Railway  Company;  Auburn  Power  Company  of 
Peterborough,  Ltd.;  Trenton  Electric  &  Water  Company,  Ltd.; 
Sidney  Electric  Power  Company,  Ltd.;  Nipissing  Power  Com¬ 
pany,  Ltd. ;  Oshawa  Electric  Light  Company,  Ltd. ;  City  Gas 
Company  of  Oshawa,  Ltd. ;  Cobourg  Utilities  Corporation. 
Ltd. ;  Northumberland-Durham  Power  Company,  Ltd.,  and 
Central  Ontario  Power  Company,  Ltd.  Mr.  J.  G.  G.  Kerry, 
of  Toronto,  is  president  of  the  company;  Mr.  A.  B.  Colville 
is  secretary,  and  Messrs.  Smith,  Kerry  &  Chase  are  the  de¬ 
signing,  contracting  and  operating  engineers.  The  head  office 
of  the  company  is  in  Toronto  and  the  offices  of  the  general 
manager  and  general  superintendent  of  the  company  are  in 
Belleville. 

The  Electric  Power  Company  controls  a  number  of  water- 
powers  along  the  route  of  the  Trent  Valley  Canal  from  Bur¬ 
leigh  Falls  to  Trenton.  Hydroelectric  energy  is  being  deliv¬ 
ered  at  present  from  five  points  to  seven  substations  over  130 
miles  of  44,000-volt  transmission  lines.  The  aggregate  rating 
of  the  stations  is  10,000  hp,  and  two  other  generating  stations, 
having  a  combined  equipment  of  7500  hp,  are  now  under  con¬ 
struction.  In  the  course  of  six  months  the  length  of  transmis¬ 
sion  lines  and  the  number  of  substations  will  be  more  than 
doubled  by  the  completion  of  works  now  under  construetjon. 
The  ultimate  development  will  reach  in  the  neighborhood  of 
100,000  hp. 

The  district  to  be  served  will  reach  from  Oshawa  to  Kings¬ 
ton  and  will  cover  an  area  of  approximately  5000  sq.  miles. 
The  present  population  of  this  area  is  approximately  250,000, 
and  in  it  are  located  such  cities  and  towns  as  Peterborough, 
Kingston,  Belleville,  Oshawa.  Lindsay,  Cobourg,  Port  Hope, 
Bowmanville,  Trenton,  Campbell  ford,  Xapanee,  Deseronto, 
Madoc  and  Picton.  Besides  the  general  distribution  of  elec¬ 
tricity  for  lamps  and  motors  in  the  various  towns  and  cities 
in  this  district,  the  company  has  made  contracts  with  many 
private  consumers  who  will  use  large  blocks  of  energy.  Among 
these  are  the  Canada  Cement  Company,  whose  entire  mills 
near  Belleville  were  changed  over  to  electric  drive  on  the  first 
of  the  year,  and  the  Northumberland  Pulp  Company,  which 
has  recently  completed  a  mill  at  Campbellford,  where  about 
2000  hp  will  be  utilized.  Generally  speaking,  the  rates  vary 
from  $15  to  $25  per  hp-year  for  twenty-four-hour  service  ac¬ 
cording  to  the  nature  of  the  business  carried  on  by  the  various 
customers  and  the  distance  of  the  consumer  from  the  generat¬ 
ing  stations. 

Substations  are  now  being  constructed  at  Oshawa,  Port 
hope,  Cobourg,  Bowmanville,  Brighton,  Colborne  and  other 
points  in  order  to  furnish  the  entire  electric  service  in  these 
various  towns  and  supersede  the  old  steam-driven  and  water- 
driven  plants  now  in  operation  at  these  places.  Substations 
for  similar  purposes  are  already  in  operation  at  Belleville. 
Trenton,  Stirling  and  Madoc. 

The  water-powers  on  the  Trent  and  Otonabee  Rivers  lie  in 
three  groups  located  as  follows ;  Between  Buckhorn  Lake  and 
Peterborough,  a  distance  of  twenty  miles ;  between  Healy  Falls 
and  Bradley  Bay,  a  distance  of  ten  miles;  between  Frankford 
and  the  Bay  of  Quinte,  a  distance  of  six  miles.  The  Electric 
Power  Company,,  having  large  holdings  of  water-rights  in  each 


of  these  three  groups,  will  develop  the  various  powers  as  the 
market  warrants. 


Electric  Motor  Control. 


patent  was  issued  Dec.  20,  1910,  to  Mr.  H.  Ward  Leonard 
on  an  application  filed  April  24,  1903,  relating  to  a  method  of 
electric  motor  control  depending  upon  the  control  and  varia¬ 
tion  of  a  local  source  of  energy,  rather  than  through  specific 
arrangements  of  the  propelling  motors.  The  application  of  the 
invention  is  to  the  operation  of  electric  locomotives,  reversible 
rolling  rnillf  mine  hoists,  warship  turret-turning  and  similar 
work. 

One  of  the  principal  features  claimed  in  the  patent  is 
the  employment  of  a  source  of  energy  divided  into  two  sec¬ 
ondary  sources  by  means  of  transformers,  the  low-voltage 
windings  of  which  are  used  in  parallel  to  secure  the  maximum 
torque  and  in  series  to  secure  maximum  speed.  Each  of  these 
two  windings  supplies  half  of  the  maximum  voltage  and  half 
of  the  maximum  amperes,  the  total  watt  capacity,  weight,  size 
and  cost  of  the  energy  transformers  thereby  being  reduced,  it 
is  claimed,  about  one-half  of  that  previously  required.  By 
dividing  the  supply  windings  into  four  secondary  sources  it  is 
claimed  the  watt  capacity  of  the  transformers  can  be  reduced 
to  one-fourth  of  that  of  the  motors  controlled.  By  the  inven¬ 
tion  a  constant  power  can  be  employed  with  a  torque  variable 
inversely  to  speed.  Other  claims  relate  to  a  motor-control 
system  in  which  the  speed  is  controlled  not  only  by  variable 
voltage  supply  to  the  motor  armature,  but  also  by  varying  a 
separately  excited  field  winding  of  the  motor.  Still  another 
set  of  claims  relate  to  a  compound-wound  motor  having  a 
variable  voltage  supply  for  its  armature  and  a  series-field 
winding,  to  obtain  control  over  a  certain  range,  and  still  an¬ 
other  field  winding,  the  current  in  which  is  weakened,  to  ob¬ 
tain  higher  speeds.  The  patent  drawing  illustrates  the  use  of 
a  high-tension  single-phase  source  of  energy  and  a  locomotive 
carrying  two  transformers,  the  energy  being  supplied  at  varia¬ 
ble  voltage  to  the  propelling  motors. 


Invention  of  Duplex  Telephony. 


.Noting  the  newspaper  statement  of  Jan.  3  to  the  effect  that 
General  Allen,  chief  signal  service  officer  of  the  United  States 
.\rmy,  has  announced  that  multiplex  telephony — that  is,  carry¬ 
ing  on  two  or  more  telephone  conversations  at  the  same  time 
over  one  circuit — is  now  practicable,  Mr.  Frank  L.  Perry,  of 
Chicago,  announces  that  he  accomplished  the  feat  of  carrying 
on  two  telephone  conversations  over  one  circuit  in  his  labora¬ 
tory  over  two  years  ago.  To  prove  his  assertion  Mr.  Perry 
exhibits  documentary  evidence  signed  by  Mr.  Bion  J.  Arnold, 
the  consulting  engineer,  and  Mr.  Donald  M.  Carter,  of  the 
firm  of  Parker  &  Carter,  patent  lawyers  in  Chicago. 

Under  date  of  Nov.  6,  1908,  Mr.  Arnold  wrote  Mr.  Perry  a 
letter,  which,  as  it  is  bri^  and  may  be  of  some  interest  to 
those  interested  in  the  development  of  this  art,  is  quoted  in 
full: 

“It  gives  me  pleasure  to  state  that  on  the  evening  of  Nov.  4 
I  witnessed  what  was  to  me  a  very  interesting  and  remarkable 
feat  in  telephony  at  your  home  in  the  Erie  Apartments,  this 
city.  At  that  time  you  connected  four  telephonic  instruments 
to  one  circuit — first  to  a  grounded  one,  and  afterward  to  a 
metallic  one — and  Mrs.  Perry  and  my  daughter,  and  yourself 
and  myself,  talked  simultaneously  over  these  circuits,  Mrs. 
Perry  and  my  daughter  carrying  on  one  conversation,  and 
you  and  myself  carrying  on  another  over  the  one  circuit,  ap¬ 
parently  without  any  interference.  In  other  words,  two  con¬ 
versations  were  carried  on  over  the  same  wire  without  the 
parties  to  either  conversation  being  disturbed  by  the  other 
parties.  I  am  not  sufficiently  versed  in  telephonic  engineering 
to  attempt  to  state  what  the  importance  of  this  achievement 
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actually  is,  but  to  rue  it  seems  important,  and  the  evening  was 
certainly  an  interesting  one.” 

Mr.  Carter,  in  a  statement  dated  Jan.  5,  1911,  says  that  more 
than  two  years  ago  Mr.  Perry  exhibited  to  him  an  apparatus 
and  system  by  means  of  which  two  telephonic  conversations 
were  trjuismitted  simultaneously,  without  either  interfering  with 
the  other,  over  a  single-wire  grounded  circuit,  and  also  over  a 
single  metallic  circuit.  Mr.  Carter  says:  “I  carefully  exam¬ 
ined  this  apparatus  while  it  was  in  operation,  and  proved  to 
my  own  satisfaction  that  Mr.  Perry  had  successfully  solved 
the  problem  of  the  simultaneous  transmission  of  two  telephonic 
conversations  over  the  same  circuit  and  without  interfering 
with  each  other.”  Mr,  Carter  also  relates  that  a  short  time 
afterward  his  partner,  Mr.  Francis  VV.  Parker,  visited  Mr. 
Perry’s  laboratory  and  finally  satisfied  himself  that  two  con¬ 
versations  were  carried  on  simultaneously  over  the  same  circuit. 

Mr.  Perry  also  declares  that  men  of  the  highest  prominence 
in  the  telephone  field  examined  his  laboratory  demonstrations 
over  a  year  ago  and  were  compelled  to  admit  that  the  test  con¬ 
ducted  in  the  laboratory  was  apparently  successful.  For  a 
number  of  years  Mr.  Perry  was  assistant  business  manager 
of  the  old  U'es/ern  Electrician,  and  he  has  a  wide  acquaintance 
among  electrical  men.  Since  his  retirement  from  electrical 
journalism  he  has  been  giving — as,  indeed,  he  had  done  for  sev¬ 
eral  years  before  that — a  great  deal  of  time  to  investigation  of 
the  properties  and  utilization  of  electrical  waves. 


Railway  Converter  Substations. 


Pefpre  the  January  meeting  of  the  Armour  Institute  of 
Technology  Branch,  A.  I.  E.  E.,  Mr.  Joseph  H.  Jacobson,  en¬ 
gineer  inspector  for  the  board  of  supervising  engineers,  Chi¬ 
cago  Traction,  presented  a  paper  on  the  design  of  railway 
converter  substations,  which  was  illustrated  by  photographs 
taken  by  the  speaker  and  projected  on  a  screen  by  means  -of  a 
reflectoscope.  Mr.  Jacobson  described  the  design  features  of 
the  rotary  substations  of  both  the  Chicago  Railways  Company 
and  the  Chicago  City  Railway  Company,  outlining  the  arrange¬ 
ment  of  apparatus,  from  the  incoming  high-tension  lines  to 
the  6oo-volt  feeders  leading  to  the  trolley.  A  number  of  2000- 
kw  rotary  converters  are  in  use  in  the  Chicago  street-railway 
systems.  It  is  the  practice  of  this  company  to  start  its  rotaries 
in  three  partial-potential  steps  from  the  alternating-current 
side,  while  those  of  the  South  Side  system  are  arranged  for 
starting  in  this  manner  or  from  the  direct-current  side,  the 
latter  being  the  standard  practice  in  operation.  Mr.  Jacobson 
also  presented  figures  showing  the  extremely  large  rating  in 
electrical  generating  and  converting  apparatus  devoted  to  the 
electric  railway  service  of  Chicago.  The  five  converter  sub¬ 
stations  of  the  South  Side  system  (which  purchases  energy 
from  the  Commonwealth  Edison  Company)  contain  50,000  kw 
in  converters,  together  with  2240  kw-hours  in  storage  bat¬ 
teries.  The  six  rotary  substations  of  the  Chicago  Railways 
Company  contain  twenty-three  2000-kw  rotary  converters  and 
12,700  kw  in  6oo-volt  generators  feeding  directly  into  the  trol¬ 
ley  system.  The  Consolidated  system  on  the  North  Side  and 
West  Side  has  68,000  kw  in  6oo-volt  railway  generators,  while 
the  Calumet  and  South  Chicago  system  has  8000  kw  in  rotary 
converters  transforming  the  20,000-volt  energy  purchased  from 
the  Commonwealth  Edison  Company. 


Messages  of  Governors  to  Legislatures. 


In  their  messages  to  the  Legislatures  w'hich  are  now  con¬ 
vening  the  Governors  of  several  States  discuss  questions  re¬ 
lating  to  public-utility  corporations  and  commissions.  Ab¬ 
stracts  of  the  parts  of  the  messages  which  affect  electrical 
corporations  follow : 


GOVERNOR  DIX,  OF  NEW  YORK. 

Governor  Dix,  of  New  York,  stated  that  he  was  giving 
careful  and  special  attention  to  the  Public  Service  Commissions 
and  hoped  in  the  near  future  to  address  some  recommendations 
to  the  Legislature  on  this  subject. 

A  large  part  of  the  message  was  devoted  to  discussion  and 
facts  regarding  the  alarming  rate  at  which  the  expenditures 
for  current  expenses  of  the  State  had  increased  in  recent 
years,  and  to  the  need  for  economy  in  the  future.  Governor 
Dix  said  that  during  the  last  fiscal  year  the  new  Public  Service 
Commission  cost  the  State  $897,372,  and  that  for  the  ensuing 
year  these  commissions  asked  the  State  to  appropriate  $1,984,- 
537-  These  sums  are  in  addition  to  the  very  large  sums 
charged  by  the  Public  Service  Commission  of  the  First  District 
to  the  City  of  New  York. 

Governor  Dix  added  that  he  did  not  refer  to  the  facts  re¬ 
garding  State  expenses  because  he  disapproved  legitimate  ex¬ 
penditures  for  hospitals,  asylums,  schools  and  regulative  com¬ 
missions,  but  to  show  the  abnormal  rate  of  increase  in  the  ex¬ 
penditures  for  these  purposes  and  to  point  out  the  absolute 
necessity  of  the  most  drastic  retrenchment  He  believed  that 
such  retrenchment  could  be  made  without  impairing  the  effi¬ 
ciency  of  the  State  service,  but  declared  that  unnecessary 
lioards  and  commissions  should  be  abolished,  useless  employees 
removed  and  every  demand  for  appropriation  carefully  scruti¬ 
nized  to  the  end  that  the  expenditures  of  the  State  be  brought 
within  its  income  and  that  the  total  amount  of  appropriations 
be  limited  to  the  estimated  amount  of  revenues. 

The  message  contained  a  reference  to  the  subject  of  con¬ 
servation  and  proper  development  of  the  natural  resources  of 
the  State.  Governor  Dix  said  that  the  proper  utilization  of  the 
great  water-powers  which  are  now  permitted  to  go  to  waste 
would  bring  to  the  State  an  annual  revenue  of  many  millions 
of  dollars,  as  well  as  add  greatly  to  the  wealth  of  the  people. 

The  total  power  used  in  manufacturing  in  the  State  in  1905 
was  1,643,000  hp,  of  which  850,000  hp  was  produced  by  steam. 
To  produce  this  850,000  hp  with  coal  throughout  the  year  cost 
$85,000,000.  To  produce  this  amount  of  power  by  water  and 
distribute  it  electrically  would  cost  $25,000,000  per  annum,  thus 
saving.  Governor  Dix  estimates,  $60,000,000  per  ennum  now’ 
paid  to  other  States  for  the  purchase  of  coal. 

GOVERNOR  FOSS,  OF  MASSACHUSETTS. 

Governor  Foss,  of  Massachusetts,  said  that  on  business  prin¬ 
ciples  he  was  not  in  favor  of  commissions  as  a  means  of  trans¬ 
acting  public  business,  unless  they  were  appointed  subject  to  re¬ 
call,  for  he  believed  their  tendency  was  not  in  accord  with  popu¬ 
lar  or  representative  government.  He*  said  that  commissions 
had  practically  no  check  placed  over  them  and  that  they 
multiplied  unnecessary  officers  and  clerks,  and  thereby  increased 
the  expense  of  carrying  on  the  work  of  the  different  branches 
of  the  State’s  activities.  He  advised  the  abolition  of  the  fol¬ 
lowing  commissions  which  relate  to  quasi-public  corporations, 
namely,  the  Railroad  Commission;  the  Gas  and  Electric  Light 
Commission;  the  Boston  Transit  Commission,  and  the  High¬ 
way  Commission,  which  includes  the  supervision  of  the  tele¬ 
phone  and  telegraph  companies.  In  their  place  he  recommended 
the  creation  of  a  Public  Utilities  Board,  which  should  con¬ 
solidate  the  functions  of  these  commissions,  with  the  stipula¬ 
tion  that  the  tax-collecting  function  of  the  Highway  Commis¬ 
sion  should  revert  to  the  State  Treasurer’s  department. 

This  board.  Governor  Foss  said,  should  be  composed  of  five 
members,  whose  terms  should  be  for  ten  years,  subject  to  the 
recall  of  any  member  at  any  State  election.  The  chairman 
should  be  a  lawyer.  This  board  should  have  the  right  to  em¬ 
ploy  and  hear  cdunsel ;  its  decisions  should  be  in  wi  Iting,  with 
the  vote  of  each  member  recorded,  and  it  should  have  the 
power  of  initiative. 

Governor  Foss  condemned  holding  companies  as  wholly  in¬ 
defensible  and  said  that  the  old  method  of  framing  legislation 
desired  by  public-service  corporations  behind  closed  doors, 
through  legislative  agents  and  the  lobby,  should  be  entirely 
discontinued. 
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GOVERNOR  DENEEN,  OF  ILLINOIS. 

Governor  Deneen  said  that  authority  should  be  given  to  the 
Railroad  &  Warehouse  Commission,  or  to  a  commission  ap¬ 
pointed  for  this  specific  purpose,  to  gather  and  publish  all  facts 
regarding  the  cost  of  construction,  maintenance  and  operation 
of  public  utility  corporations,  with  power  to  require  service 
adequate  for  the  public  needs  and  to  fix  rates  which  would  be 
fair  to  the  public,  would  assure  to  investors  a  reasonable  return 
upon  their  investment  and  would  offer  inducements  for  the 
investment  of  private  capital  in  public  service  corporations  to 
stimulate  their  growth  as  the  public  needs  might  require. 

If  the  employers’  liability  commission  fails  to  reach  an 
agreement  Governor  Deneen  recommends  that  he  be  authorized 
to  appoint  another  commission. 

It  is  recommended  that  a  law  be  passed  prohibiting  electric 
and  gas  companies  from  furnishing  service  without  charge  to 
public  officials. 

GOVERNOR  POTHIER,  OF  RHODE  ISLAND. 

Governor  Pothier,  of  Rhode  Island,  announced  that  he  be¬ 
lieved  it  would  be  to  the  interest  of  public-utility  corporations, 
no  less  than  for  the  benefit  of  the  public,  if  there  should  be 
created  a  board  of  commissioners  of  publie  utilities  to  act  as 
referee  in  the  adjustment  of  all  differences  between  such 
corporations  and  the  public  as  to  the  character,  quality  and 
quantity  of  the  service  rendered  and  the  rate  exacted  in  re¬ 
turn  therefor.  The  recommendations  of  such  a  board  for 
the  improvement  or  extension  of  the  service  rendered  should 
carry  the  power  of  enforcement  subject  only  to  reversal  by 
the  courts.  The  right  should  be  given  to  investigate  every 
cause  of  complaint  either  by  the  corporations  or  by  the  people, 
to  examine  and  inspect  equipment,  determine  the  method  used 
in  fixing  rates  of  compensation  and  whether  the  consumer 
received  that  to  which  he  was  entitled  and  for  which  he  paid. 
Such  a  board  would  not  only  compel  compliance  with  just 
public  demands,  but  would  protect  the  corporation  in  cases 
where  the  demands  upon  it  were  unjust  or  unreasonable. 

Governor  Pothier  recommended  that  the  Assembly  enter 
upon  a  thorough  and  serious  consideration  of  the  matter, 
looking  to  the  enactment  of  a  law  creating  a  State  board  of 
public  utilities,  with  proper  powers  of  supervision  over  the 
activities  of  all  railroad,  steamboat  and  other  transportation 
companies,  pipe-line,  gas,  electric  light  and  power  companies, 
telephone  and  telegraph  companies,  water-distributing  com¬ 
panies  and  other  public-service  corporations  operated  by  private 
interests. 

GOVERNOR  F.BERHART,  OF  MINNESOTA. 

.\  department  of  waterways  should  be  created.  Governor 
Eberhard  says,  as  part  of  a  proposed  Bureau  of  Public  Domain. 
It  should  be  in  charge  of  at  least  one  commissioner  and,  if 
devoted  to  the  conservation  and  development  of  water  re¬ 
sources,  would  earn  its  cost  manyfold.  The  revenue  resulting 
from  a  single  water-power  or  the  commercial  advantage  of  a 
single  waterway  might  warrant  the  support  of  such  a  depart¬ 
ment  for  a  decade.  This  department  should  make  a  complete 
study  of  the  subject  and  should  submit  a  draft  for  a  proposed 
revision  of  the  laws  of  Minnesota  on  this  topic. 

A  workmen’s  compensation  act  should  be  passed  in  ac¬ 
cordance  with  the  recommendation  of  the  commission  appointed 
by  the  last  Legislature  to  report  at  this  session. 

The  operation  of  electric  railways  should  be  subject  to  the 
Railroad  and  Warehouse  Commission. 

GOVERNOR  OSBORN,  OF  MICHIGAN. 

Governor  Osborn  stated  that  the  water-powers  of  the  State 
had  passed  almost  entirely  into  the  hands  of  private  owners. 
The  State  should  persist  in  a  policy  that  had  for  its  purpose 
the  development  of  a  special  income  from  water-powers.  Care 
would  be  taken,  of  course,  to  do  nothing  that  would  render 
over-difficult  the  general  and  successful  development  of  the 
water-powers  of  the  State.  Such  development  could  result 
only  in  a  great  increase  in  the  taxable  tangible  values  of  the 
State. 

Governor  Osborn  said  that  probably  the  surest  way  of  bring¬ 


ing  about  practical  justice  to  all  concerned  in  industrial  acci¬ 
dents  would  be  the  creation  of  a  workingman’s  insurance  fund, 
to  he  controlled  and  managed  by  the  State  Department  of 
Insurance. 

GOYEKXUK  rLAISTEli,  OF  MAINE. 

It  was  suggested  by  Governor  I’laisted,  of  Maine,  that  the 
Legislature  consider  the  advisability  of  establishing  a  public 
utilities  commission.  He  said  that  the  development  of  water- 
powers  should  be  encouraged,  but  that  true  conservation  lay 
in  using  them,  not  in  letting  them  lie  idle.  The  water-powers 
could  be  made  valuable  only  by  development  by  private  enter¬ 
prise  and  capital.  The  State  would  never,  as  a  State,  develop 
a  single  water-power,  build  a  single  storage  dam  or  erect  a 
single  power  station,  but  welcomed  those  who  came  in  good 
faith  to  invest  capital  in  making  these  powers  an  aid  to  in¬ 
dustry.  The  speculator  who  asked  privileges  of  the  State  sim¬ 
ply  that  he  might  dispose  of  them  at  an  enhanced  value  to 
those  who  actually  desired  to  conduct  business  enterprises 
should  receive  no  consideration,  but  the  legitimate  business 
man  should  be  encouraged  by  liberal  treatment.  In  granting 
charters,  however,  to  companies  desiring  to  develop  water¬ 
power  the  Legislature  should  insist  on  certain  restrictions. 
The  power  should  not  be  carried  out  of  the  State.  Maine 
should  be  a  great  manufacturing  State,  not  merely  a  power 
station. 

GOVERNOR  .MARSHALL,  OF  INDIANA. 

For  the  regulation  of  securities  Governor  Marshall,  of  In¬ 
diana,  recommended  revision  of  the  corporation  laws  so  that 
no  corporation  could  issue  a  dollar’s  worth  of  stock  without 
having  a  dollar  in  money  or  a  dollar’s  worth  of  property  go 
into  the  corporation  to  the  satisfaction  and  approval  of  the 
State  Board  of  Tax  Commissioners.  He  recommended  that 
all  transportation  lines  he  prevented  from  issuing  bonds  with¬ 
out  the  consent  of  the  Railroad  Commission,  obtained  by 
showing  that  the  funds  were  to  be  actually  used  for  corporate 
purposes  and  that  the  sale  of  such  bonds  for  less  than  95 
be  forbidden.  He  recommended  that  no  bonds  be  issued 
by  any  other  public  utility  without  like  consent  from  the  State 
Board  of  Tax  Commissioners,  so  that  public  utilities  might  not 
only  be  controlled,  hut  ratably  and  reasonably  taxed  by  this 
board,  which  should  have  exclusive  powers  of  taxation  over 
all  public  utilities. 

-A  workmen’s  compensation  act  was  suggested. 

The  repeal  of  every  law  which  permits  the  condemnation  of 
land  by  private  persons  or  corporations  for  the  erection  of  a 
dam  across  any  of  the  streams  was  recommended.  The  streams 
should  be  preserved  to  the  people  so  that  the  State  might 
lease  the  water-power  rights  and  regulate  and  limit  the  prices 
to  be  charged  consumers. 

After  saying  that  the  State  had  been  passing  through  an  era 
of  public  extravagance.  Governor  Marshall  added  that  new 
boards  of  commissioners  should  be  shunned. 

GOVERNOR  BASS,  OF  NEW  HAMPSHIRE. 

Governor  Bass  recommended  the  creation  of  a  public  service 
commission  to  take  the  place  of  the  present  Railroad  Commis¬ 
sion.  It  should  have  authority  fully  to  regulate  rates,  service 
and  capitalization  of  all  public-service  companies.  For  this 
most  important  and  difficult  service  the  highest  grade  of  men 
should  be  secured.  Appointments  should  be  made  for  terms 
of  substantial  length  to  the  end  that  the  commissioners  might 
be  removed  as  far  as  possible  from  political  influences. 

A  thorough  investigation  should  be  made  by  the  State  in 
order  to  ascertain  how  it  may  profitably  guide,  assist  and  con¬ 
trol  the  development  and  use  of  water-power  within  its  bor¬ 
ders  in  the  interest  of  the  Commonwealth.  An  employers’ 
liability  act  and  workman’s  compensation  act  should  be  en¬ 
acted. 

GOVERNOR  BALDWIN,  OF  CONNECTICUT. 

The  enactment  of  a  bill  in  general  conformity  to  the  scheme 
reported  by  the  special  commission  which  favored  the  creation 
of  a  public-utilities  commission  in  1909  was  recommended. 
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Governor  Baldwin,  however,  referred  to  several  provisions  of 
the  bill  so  reported  as  objectionable.  In  his  judgment  an  an¬ 
nual  salary  of  $7,500  for  each  commissioner  was  too  large.  As 
the  State  was  small  in  territorial  extent  and  the  number  of 
corporations  within  the  jurisdiction  of  the  commission  not 
very  great,  he  should  regard  it  as  likely  that  the  time  of  the 
commissioners  would  by  no  means  be  fully  occupied  by  their 
official  duties.  An  annual  salary  of  $5,000  would  be  sufficient. 
The  bill  as  reported  gave  an  appeal  to  the  Superior  Court. 
While  Governor  Baldwin  thought  this  was  a  proper  safe¬ 
guard  against  possible  injustice,  he  said  it  might  be  sufficient 
were  it  given  only  when  the  decision  appealed  from  was  not 
a  unanimous  one. 

Governor  Baldwin  recommended  the  enactment  of  a  bill 
making  certain  modifications,  with  respect  to  certain  indus¬ 
tries,  in  the  present  law  as  to  an  employer’s  liability.  It  might 
be  thought  proper  to  proceed  further  in  the  direction  of  fram¬ 
ing  a  workingmen’s  compensation  act. 


The  Chicago  Electrical  Show  of  1911. 

h'irst  of  the  year’s  electrical  shows,  and  also  the  oldest  estab 
lished  of  the  several  annual  exhibitions  of  that  character  given 
for  the  benefit  of  the  public  in  American  cities,  the  Electrical 
Trades  Exposition  in  Chicago  always  attracts  attention.  This 
year’s  show,  which  was  opened  on  Jan.  7  and  will  be  closed 
on  Jan.  21,  is  the  sixth  to  be  given  under  the  same  manage¬ 
ment  and  is  held  at  the  Coliseum,  as  in  former  years.  There 
are  about  too  exhibitors,  filling  the  entire  main  floor  of  the 
building  and  its  annex.  The  general  scheme  of  decoration  and 
illumination  is  dignified  and  pleasing,  not  as  spectacular  as  the 
searchlight-and-ribbon  effect  of  last  year,  but  forming  an  artis¬ 
tic,  if  quiet,  setting  for  the  whole  picture.  An  improvement 
has  been  made  in  the  construction  of  the  booths,  not  only  in 
design,  but  in  inclosing  the  lamps  surmounting  the  posts  in 
white-glass  globes  rather  than  in  imitation  art  glass. 

There  are  many  popular  features  to  attract  the  public,  as 
good  music,  various  spectacular  exhibitions,  the  crackling  of 
“wireless  instruments,’’  an  estimating  contest,  souvenirs,  the 
electric  baking  of  bread  to  be  given  to  the  poor,  and  the  fine 
government  exhibit,  to  say  nothing  of  the  bustle,  lights  and 
animation  of  the  whole  scene;  but  to  the  electrical  man  prob¬ 
ably  the  most  striking  feature  of  the  exhibition  is  its  diversity. 
Among  the  smaller  articles  not  only  of  electrical  use  by  the 
public,  but  also  in  the  various  industrial  applications  ot  elec¬ 
tricity,  few  will  be  found  missing  in  the  Chicago  Electrical 
Show.  Furthermore,  there  are  many  appliances  shown  exclu¬ 
sively  for  the  benefit  of  the  central-station  man  and  the  elec¬ 
trical  constructor.  The  number  of  new  things  is  unusually 
large,  and,  as  a  whole,  the  display  is  a  representative  electrical 
show  made  by  practical  electrical  men,  quite  up  to  date  and 
high  class.  It  may  be  added  that  the  photographs  used  to  illus¬ 
trate  the  articles  describing  the  show  in  this  issue  were  taken 
on  the  first  day  before  the  installation  work  was  quite  com¬ 
pleted,  and  do  not  do  justice  to  the  display. 

ILLUMINATION  AND  DECORATION. 

Looking  upward  the  Electrical  Show  interior  presents  the 
appearance  of  a  huge  tent,  with  an  opening  in  its  top,  75  ft. 
above  the  floor  level,  through  which  is  seen  a  similitude  of 
brilliant  blue  sky,  marked  here  and  there  by  fleecy  clouds. 
Pendent  from  the  rim  of  this  opening  are  huge  streamers  of 
gold  and  silver  hangings,  alternate  ones  being  caught  up  by 
great  illuminated  gilt  drums  and  green  seals.  From  the  bor¬ 
der  of  electric  lamps  which  accentuates  the  conventional  de¬ 
signs  of  the  tent  top,  great  folds  of  green  and  white  bunting 
arc  draped  down  to  the  balcony  level,  counterfeiting  admirably 
the  appearance  of  a  tented  inclosure.  The  balconies  themselves 
arc  also  draped  in  green  and  white,  and  their  railings  at  inter¬ 
vals  carry  large  gilt  escutcheons  with  illuminated  art-glass 
domes.  The  booths  have  been  designed  as  leafy  pergolas  with 
frosted  60-watt  tungsten  lamps  scattered  among  the  autumn 
leaves  on  trellised  umbrella  structures.  The  rear  walls  of  the 


booths  are  marked  by  white  columns,  surmounted  by  25a-watt 
tungsten  lamps  inclosed  in  14-in.  Alba  glass  globes,  while  the 
lower  posts  at  the  front  carry  lOO-watt  tungstens  in  lo-in. 
Alba  globes.  The  center  of  the  exhibit  floor  is  occupied  by 
an  illuminated  column,  25  ft.  in  height,  which  forms  a  part 
of  the  paraphernalia  for  the  estimating  contest  which  is  a  fea¬ 
ture  of  the  show. 

Indirect  lighting  from  hidden  channel  reflectors  bordering 
the  53-ft.  X  204-ft.  overhead  opening  provides  the  means  of 
illuminating  the  sky  canopy  hung  from  the  roof  girders.  The 
300  60-watt  tungsten  lamps  in  this  channel  are  placed  at  2-ft 
intervals,  reflectors  of  special  curvature  being  employed  to  pro¬ 
ject  part  of  the  light  produced  out  onto  the  middle  part  of  the 
sky  canopy.  At  the  bulls’-eyes  of  the  target-like  decorative 
designs  framing  the  openings  are  placed  60-watt  clear  tung¬ 
stens.  Each  of  the  fifty  drums  in  the  streamers  contains  a 
32-cp  lamp,  .^mong  the  booths  are  seventy  250-watl  tungsten 
lamps  on  the  taller  columns  and  185  loo-watt  lamps  on  the 
lower  columns.  Each  booth  is  also  lighted  by  six  60-watt 
frosted  tungsten  lamps  on  the  trellises,  making  a  total  of 
nearly  100  watts  in  tungsten  lamps  directly  available  for  illumi¬ 
nating  the  125-ft.  X  250-ft.  floor  space  of  the  Coliseum.  As 
this  represents  an  expenditure  of  3  watts  per  square  foot,  ex¬ 
clusive  of  all  the  decorative  and  exhibit  lighting,  one  may  be 
assured  that  the  Electrical  Show  is  well  illuminated.  The 
decorative  effects  of  the  show  were  designed  and  executed 
under  the  direction  of  D.  H.  Burnham  &  Company,  the 
architects. 

CENTRAL-STATION  AND  PUBLIC-SERVICE  COMPANY  EXHIBITS. 

The  practical  uses  of  electricity  for  the  business  man  are 
very  handsomely  illustrated  in  the  extensive  exhibit  of  the 
Commonwealth  Edison  Company,  Chicago,  whose  display  takes 
the  form  of  a  row  of  stores  demonstrating  the  utility  of  vari¬ 
ous  kinds  of  interior  lighting,  showcase  and  window  illumi¬ 
nation,  electric  signs  and  curb  illumination.  Six  storerooms, 
complete  in  every  detail  from  plate-glass  windows  to  shelving, 
have  been  erected  fronting  20  ft.  on  “Commonwealth  Ave¬ 
nue,’’  as  the  north  aisle  of  the  exhibit  space,  with  its  realistic 
curb,  raised  sidewalk  and  lamp-posts,  has  been  named,  the  depth 
being  25  ft.  There  are  seven  lamp-posts  bordering  the  curb, 
each  bearing  a  single  vertical  500-watt  tungsten  lamp  inclosed 
in  a  frosted  globe.  The  stores  on  Commonwealth  Avenue 
represent  various  lines  of  business,  the  non-electrical  goods 
being  furnished  by  prominent  Chicago  merchants  who  co¬ 
operated  with  the  Commonwealth  Edison  Company  in  ar¬ 
ranging  the  exhibits.  Careful  attention  has  been  given  to  the 
illumination  of  the  “stores,’’  which  in  each  case  conforms  with 
the  decorations  and  character  of  the  display.  The  showcases 
are  lighted  by  tungsten  linolites.  A  number  of  attractive 
souvenirs,  match  safes,  paper  clips,  booklets,  etc.,  are  distributed 
from  the  Commonwealth  Avenue  exhibit  to  prospective  cus¬ 
tomers.  In  every  detail  the  idea  is  most  thoroughly  and  lav¬ 
ishly  carried  out.  The  plan  for  the  Commonwealth  Edison 
“street”  exhibit  is  due  to  Mr.  Dana  H.  Howard,  advertising 
manager  of  the  company,  who  superintended  the  construction 
of  the  exhibit,  assisted  by  Messrs.  O.  R.  Hogue,  N.  A.  Rob 
bins,  VV.  P.  Lyon  and  D.  H.  Nicholes. 

The  Cosmopolitan  Electric  Company,  Chicago,  exhibits  in¬ 
dustrial  applications  of  the  three-phase,  60-cycle  energy  which 
it  distributes  from  its  new  generating  station  on  the  South 
Side  of  the  city.  A  motor-driven  automatic  screw-machine 
driven  by  a  j4-hp  motor  is  in  continuous  operation  and  holds 
the  attention  of  the  crowds  by  the  almost  intelligent  sequence 
of  its  movements.  Mounted  on  a  trestle  platform  above  the 
floor  of  the  exhibit  is  the  hoisting  gear  of  a  five-ton  alternat¬ 
ing-current  crane  equipped  with  a  50-in.  lifting  magnet  for 
handling  iron  and  steel  materials.  A  15-hp  adjustable-speed 
alternating-current  motor  is  also  arranged  to  drive  a  Sturte- 
vant  positive-pressure  blower.  Several  new  street-lighting 
standards  for  250-watt  and  500-watt  tungsten  lamps  are 
shown.  The  exhibit  is  in  charge  of  Messrs.  Homer  El  Niesz, 
general  manager  of  the  Cosmopolitan  Electric  Company,  and 
James  H.  Delany,  contract  agent 


The  North  Shore  Electric  Company,  which  supplies  elec¬ 
tricity  to  the  suburban  area  surrounding  Chicago,  has  made  a 
feature  of  a  large  map,  8  ft.  x  lo  ft.,  of  its  lines  and  territory, 
each  town,  village,  generating  station  and  substation  being 
marked  with  a  miniature  frosted  .or  colored  i-cp,  3-volt  lamp 
operated  four  in  series  from  the  ii-volt  secondaries  of  a  sign 
transformer.  The  map  is  used  to  demonstrate  the  industrial 
advantages  of  factory  sites  near  the  lines  of  the  company, 
where  central-station  electrical  energy  for  lighting  and  motor 
service  is  available.  The  North  Shore  company  also  directs  at¬ 
tention  to  its  “house-wiring-at-cost”  offer  by  which  payment  for 
the  actual  cost  of  the  work  is  distributed  over  twenty-four  equal 
monthly  payments.  Mr.  John  G.  Lamed,  general  contract 
agent,  and  his  assistants  represent  the  company  at  the  show. 

The  Chicago  Telephone  Company  demonstrates  telephone- 
exchange  operation  by  a  large  Western  Electric  multiple 


switchboard  section  attended  by  six  operators,  supervisor,  etc., 
just  as  in  an  actual  working  exchange.  The  operation  is 
carefully  explained  to  the  public  by  simply  worded  signs 
and  by  the  attendants.  From  the  booths  of  the  American  Tele¬ 
phone  &  Telegraph  Company  adjoining  the  Chicago  Telephone 
Company’s  exhibit,  free  long-distance  telephone  calls  are  given 
to  certain  cities.  Messrs.  A.  M.  Ramsay,  N.  Anderson  and 
O.  W.  Stitt  represent  the  local  company  and  Mr.  Maurice 
Kenyon  represents  the  long-distance  company. 

The  new  automatic-telephone  service  soon  to  be  inaugurated 
in  Chicago  is  demonstrated  by  the  Subway  Telephone  Con¬ 
struction  Company,  which  is  building  and  will  operate  the 
automatic  system  of  the  Illinois  Tunnel  Company.  A  num¬ 
ber  of  subscribers’  telephone  sets  with  dial-calling  devices  are 
mounted  about  the  walls  of  the  booth,  and  in  a  glass-covered 
cabinet  is  a  section  of  the  switching  apparatus  of  the  10,000- 
line  exchanges,  such  as  are  being  installed  in  Chicago.  This 
apparatus  includes  the  primary  line  switches,  the  selector 
switches  and  the  connector  switches  which  complete  the 
connection.  The  public  is  invited  to  familiarize  itself  with  the 


use  of  these  automatic  telephones.  Messrs.  E.  R.  Neir  and 
W.  M.  Curtis  are  in  charge  of  the  exhibit. 

SPECTACULAR  AND  EDUCATIONAL  EXHIBITS. 

“Cooking  by  wireless”  is  one  of  the  sensational  “stunts”  at 
the  Electrical  Show  which  excite  intense  popular  curiosity. 
This  exhibit,  arranged  by  Mr.  C.  H.  Thordarson,  of  Chicago, 
occupies  a  large  booth  in  the  Coliseum  annex.  Standing  be¬ 
fore  a  large  marble-topped  table  the  attendant  sets  down  a 
common  frying-pan  or  other  cooking  container  on  the  marble 
slab.  The  utensil  quickly  comes  to  cooking  temperature,  with¬ 
out  wires  or  other  source  of  heat  being  visible,  and  the  food 
it  contains  is  soon  frying  merrily.  Water  in  a  metal  dish 
placed  anywhere  on  the  long  marble  slab  can  be  brought  to  a 
boiling  temperature  in  a  minute.  A  small  electric  fan  held 
near  the  slab  starts  to  run,  delivering  a  vigorous  breeze,  and 
a  portable  lamp,  without  connection  plug  or  wires,  quickly 


comes  up  to  full  candle-power.  The  demonstration  is  varied 
by  a  number  of  other  interesting  and  mystifying  experiments 
with  this  “wireless”  transmission  of  energy.  The  explanation 
is,  of  course,  a  powerful  alternating  magnetic  field  under  the 
slab.  This  field  is  produced  by  a  double-circuit,  open-path, 
laminated-core  electromagnet  energized  by  a  current  of  ap¬ 
proximately  100  amp  taken  from  the  iio-volt,  60-cycle  alter¬ 
nating-current  lines  in  the  building.  The  electromagnet  is 
mounted  on  a  runway  so  that  an  assistant  can  move  it  to  any 
part  of  the  table  to  follow  the  demonstrator  as  the  latter  per¬ 
forms  his  experiments  on  the  table  top. 

Amateur  exhibits  of  home-made  wiyeless  telegraph  and  other 
electrical  apparatus  form  one  of  the  most  interesting  special 
features  of  the  show.  The  Chicago  Wireless  Association,  a 
club  of  amateurs  mostly  under  twenty-one  years  of  age,  has  in 
practical  operation  a  wireless  outfit  built  by  otie  of  its 

members.  The  outfit  is  equipped  with  a  set  of  copper-coated 
Leyden  jars,  an  adjustable  helix  with  inclosed  spark-gap, 
double  and  single  tuning  coils,  closed-core  transformer,  im¬ 
proved  disconnecting  switch  and  silicon-perikon  detectors. 


Fig,  1 — General  View. 


ELECTRICAL  WORLD. 


VOL.  57.  No-  2. 


■ 

The  assuciatiun  also  exhibits  several  of  its  antenna-carrying 
kites,  with  wliich  the  range  of  transmission  of  a  set  “sending” 
half  a  mile  with  the  ordinary  aerial  has  been  increased  im¬ 
mediately  to  eight  miles  with  the  kite  looo  ft.  in  the  air.  This 
exhibit  is  in  charge  of  Messrs.  J.  \\  alters  and  E.  Mullner.  Mr. 
U.  C.  Hriggs  also  demonstrates  a  Tesla  high-frequency  outfit 
capable  of  delivering  an  i8-in.  discharge,  showing  many  of  the 
interesting  manifestations  of  electrical  energy  under  these  con¬ 
ditions  of  extreme  frequency  and  potential. 

The  Crane  Technical  High  School  operates  two  stations,  one  a 
2-kw  closed-core  transformer  in  the  annex  and  the  other  a 
i-kw  open-core  coil  on  the  opposite  balcony.  These  sets  are 
equipped  with  glass-plate  condensers,  while  tuning  is  done 
with  adjustable  loose-coupling  coils  and  air  condensers.  Sili¬ 
con  detectors  are  used  in  receiving  messages  between  the  two 
stations.  Messrs.  !•'.  Richards.  J.  1».  Maypole,  C.  Ziska  and  H. 
Wallace  represent  the  Crane  school. 

The  Lane  Technical  High  School  boys  exhibit  a  '/j-kw 
closed-core  transforn  er.  an  adjustable  variometer,  a  combina¬ 
tion  loose-coiqiler  tuning  coil,  adjustable  condensers  and  sili¬ 
con  detectors,  all  of  amateur  manufacture.  Messrs.  F.  F.  W. 
Requa,  H.  C.  Ford  and  J.  Lowell  are  in  charge. 

Englewood  High  School.  Chicago,  although  not  a  manual- 
training  school,  is  re)iresented  by  a  club  of  young  wireless  en- 


F(g.  2 — View  of  Commonwealth  Aveni:e. 

ilmsiasts  who  own  a  5-kw.  .t5.ooo-volt  transformer,  a  large 
oil-innrersed  condenser  set.  adjustable  tuning  coils,  and  sili¬ 
con  and  ferron  detectors.  The  cli  b  is  developing  a  new  type 
of  directive  aerial,  comprising  a  nest  of  eight  grounded  copper 
cylinders  having  a  section  of  their  surfaces  removed.  The 
openings  point  in  eight  different  directions,  and  inside  the 
cylinders,  insulated  from  them,  are  the  copper-plate  aerials, 
from  each  of  which  separate  lines  are  run  down  to  the  receiv¬ 
ing  and  transmitting  apparatus.  I  he  screening  action  of  the 
outer  cylinders  makes  it  possible  to  discover  from  which  di¬ 
rection  the  incoming  wireless  impulse  proceeds.  Messrs.  M. 
Lippman,  (i.  Stough  and  J.  Dunne  are  the  officers  of  the  club 
The  interesting  and  educational  exhibit  of  the  United  States 
government  occuiiies  the  Coliseum  annex.  Of  chief  electrical 
interest  is  jirobably  the  standard  wireless-telegraph  equipment 
of  a  first-class  battleship,  exhibited  in  the  southwest  corner. 
This  apparatus  is  complete  with  long-range  sending  coil,  tuning 
devices,  copper-coated  Leyden  jars,  helix  and  spark-gap  and 
navy-type  detector.  Near  this  booth  are  the  models  of  war¬ 
ships.  half  a  dozen  in  number,  including  miniature  represen¬ 
tations  of  battleships,  cruisers,  gunboats,  torpedo  boats  and 
torpedo  destroyers.  A  fine  relief  map  of  the  Canal  Zone  and 
Panama  Canal,  modeled  to  the  scale  of  3  in.  to  the  mile,  pre¬ 
sents  a  clear  demonstration  of  the  tremendous  engineering 
work  on  the  Isthmus.  Two  walls  of  the  annex  have  been 


covered  with  more  than  too  fine  colored  transparencies  of 
Reclamation  Service,  army  and  navy  scenes,  some  2  ft.  x  3  ft., 
and  all  illuminated  by  electric  lamps  concealed  in  the  rear. 
Some  of  these  pictures  trace  events  in  the  Spanish  and  Philip¬ 
pine  campaigns,  and  in  racks  near  by  are  the  guns  and  infantry 
arms  used  by  the  United  States  and  other  armies.  A  Colts- 
Maxim  rapid-fire  gun,  a  Colts-Gatling  protected  machine  gun 
and  a  Springfield  3-in.  field  gun  are  also  exhibited.  Army  ex¬ 
periments  with  aeroplanes  and  dirigible  balloons  are  pictured. 
The  Bureau  of  Engraving  and  Printing  exhibits  one  of  its 
hand-type  engraving  presses  similar  to  those  on  which  stamps, 
paper  money  and  bond  certificates  are  executed  at  Washington. 
The  machine  in  service  at  Chicago  is  used  for  engraving  souve¬ 
nir  cards  and  handkerchiefs,  which  are  distributed  to  the 
throngs  passing  the  exhibit. 


Sl'EtlAL  KEATUKES. 

.\t  the  center  of  the  exhibition  floor  is  a  graceful  column. 
25  ft.  in  height,  its  shaft  and  base  being  built  up  of  huge  spools 
wound  w'ith  copper  and  iron  wire.  These  alternately  ruddy  and 
silver-colored  bands  attract  the  interest  and  merit  the  atten¬ 
tion  of  each  purchaser  of  a  ticket  to  the  Electrical  Show,  for 
prizes  aggregating  $5,000  in  value  and  headed  by  a  $2,650 
Woods  electric  automobile  are  to  be  distributed  to  the  persons 
estimating  most  accurately  the  total  linear  length  of  wire 
wound  on  the  curved  surfaces  of  this  column.  The  spools 
differ  in  diameter  and  in  the  size  and  number  of  layers  of  wire. 
.\o  data  are  vouchsafed  except  those  apparent  from  inspection 
of  the  column  in  position.  Besides  the  important  first  prize 
of  the  automobile,  w’hich  is  exhibited  in  a  special  booth  by  it¬ 
self.  there  is  an  additional  $2,500  worth  of  other  prizes,  in¬ 
cluding  an  electric  piano  player,  washing  machines,  kitchen 
outfits,  dining-room  sets,  coffee  percolators,  chafing  dishes, 
vacuum  cleaners,  electroliers,  dome  lamps,  etc.,  to  be  given  to 
those  coming  next  nearest  the  correct  length.  Every  purchaser 
of  a  paid  admission  to  the  show'  receives  a  ballot  entitling  him 
to  an  estimate. 

Special  days  during  the  two  weeks  of  the  Electrical  Show 
were  arranged  for  as  follows:  Monday,  Jan.  9,  Souvenir 
Day,  Puzzles;  Tuesday,  Jan.  to.  Souvenir  Day,  belt  buckles 
and  match  boxes;  Wednesday,  Jan.  11,  Chicago  Electric  Club 
Day :  Thursday,  Jan.  12,  Wireless  Telegraph  Day;  Friday, 
Jan.  13,  Illuminating  Engineers’  Day;  Saturday,  Jan.  14,  Stu¬ 
dents’  Day;  Monday,  Jan.  16,  Souvenir  Day;  Tuesday,  Jan.  17, 
Sons  of  Jove  Day;  Friday,  Jan.  20,  Benjamin  Franklin  Day, 
souvenirs.  Telephone  Day;  Saturday,  Jan.  21,  Children’s  Day. 

During  the  afternoons  and  evenings  while  the  Electrical 
Show  is  in  progress  popular  concerts  of  selected  programs  are 
rendered  from  the  Coliseum  balcony  by  Weber’s  Band,  Mr. 
John  C.  Weber  director,  assisted  by  Miss  Blanche  B.  Mehaffey, 
soprano  soloist. 

A  feature  of  the  1911  show  which  is  of  interest  to  exhibi¬ 
tors  is  the  arrangement  for  profit  sharing.  The  net  profits  of 
the  Electrical  Show  are  to  be  shared  equally  between  the 
Electrical  Trades  Exposition  Company  and  the  exhibitors  after 
the  show  expenses,  administration  costs  of  the  company  for 
the  year  and  a  further  sum  of  $2,000  have  all  been  subtracted 
from  the  gross  income  from  exhibition  spaces  and  box-office 
receipts.  The  exhibitors’  share  of  the  profits  will  be  divided 
among  them  in  the  proportions  of  their  respective  spaces. 
This  arrangement  does  not  imply,  however,  that  the  exhibitors 
may  be  held  responsible  for  losses  incurred  by  the  show. 

Chicago’s  sixth  annual  Electrical  Show  is  held,  as  have  been 
the  exhibitions  of  preceding  years,  under  the  direction  of  the 
h'lectrical  Trades  Exposition  Company,  the  officers  of  which  are: 
President,  Mr.  Samuel  Insull ;  first  vice  president,  Mr.  Ellsworth 
B.  Overshiner ;  second  vice-president,  Mr.  Louis  A.  Ferguson : 
secretary-treasurer,  Mr.  Stewart  Spalding.  Mr.  Homer  Niesz 
is  general  manager.  The  show  is  open  daily,  except  Sunday, 
from  10  a.  m.  to  10:30  p.  m. 

In  another  place  in  this  issue  will  be  found  a  comprehensive 
account  of  the  exhibits  of  manufacturers  and  dealers  in  elec¬ 
trical  apparatus. 
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New  York  Commission  News. 


During  the  year  ended  Dec.  31,  1910,  the  New  York  Public 
Service  Commission  for  the  First  District  reports  that  it  con¬ 
sidered  2711  matters  other  than  those  relating  to  rapid  transit. 
Of  these  194  were  formal  cases  and  2517  informal  cases.  In¬ 
formal  complaints  against  gas  and  electric  companies,  other 
than  complaints  as  to  meters,  numbered  529,  of  which  nine  are 
undetermined.  Of  electric  meters  637  were  tested,  all  of  which 
were  “complaint”  meters. 

About  one-half  of  the  report  is  devoted  to  a  review  of  the 
rapid-transit  development  of  the  year. 

The  report  shows  that  142  electrical  companies  have  been 
organized  for  the  purpose  of  fumishing  service  within  the  City 
of  New  York.  Of  this  number  twelve  companies  are  now 
operating.  The  total  gross  capitalization  of  electric  (including 
electrical  subway)  companies  is  $163,216,000.  The  total  gross 
capitalization  of  gas  and  electric  companies  is  $5,424,000.  The 
grand  total  capitalization  of  ail  companies  subject  to  the 
jurisdiction  of  the  commission  is  $1,125,858,000.  A  combined 
report  for  the  twenty-six  gas  and  electrical  companies,  cover¬ 
ing  the  calendar  year  1909,  shows  some  separate  details  relating 
to  electric  corporations.  The  capacity  of  the  generating  sta¬ 
tions  was  224,317  kw.  There  were  sold  361,920,873  kw-hours, 
or  an  average  of  991,564  kw-hours  per  day.  The  total  in¬ 
cludes  intercompany  sales  amounting  to  38,616,804  kw-hours. 
The  operating  electrical  revenues  were  $23,642,816,  as  com¬ 
pared  with  $21,922,806  in  the  previous  year.  These  figures  in¬ 
clude  sales  to  other  electrical  companies  of  $563,826  and  $522,- 
717  respectively.  The  electrical  operating  ratio  was  56.40  in 
1909  as  compared  with  55.40  in  1908. 

The  total  applications  for  the  issue  of  securities  from  July 
I,  1907,  to  Dec.  31,  1910,  amounted  to  $361,138,940,  of  which  the 
commission  approved  $82,458,400  and  disapproved  $208,829,300. 
The  amount  pending  on  Dec.  31,  1910,  was  $69,461,240. 

Statistics  presented  in  reference  to  the  development  of  street 
railway  travel  in  New  York  City  show  that  there  w'as  an  in¬ 
crease  in  the  number  of  rides  per  capita  from  228  in  1898  to 
320.9  in  1910. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  held  on  Jan.  4  a  hearing  on  the  Long  Acre  Electric  Light 
Sf  Power  Company’s  application  for  the  approval  of  an  issue 
of  $10,000,000  stock  and  $50,000,000  bonds.  Only  detailed  testi¬ 
mony  as  to  the  value  and  earning  possibilities  of  the  com¬ 
pany  was  heard,  and  the  hearing  was  adjourned  to  Jan.  16. 
The  commission  also  heard  a  considerable  amount  of  e.xpert 
testimony  on  Jan.  4  upon  the  application  of  the  Kings  County 
Electric  Light  &  Power  Company  for  the  approval  of  an  issue 
of  convertible  debenture  bonds  amounting  to  $5,000,000.  This 
hearing  was  adjourned  to  Jan.  18. 

On  Jan.  5  the  commission  again  held  an  informal  hearing 
upon  the  complaint  made  by  the  consumers  in  the  Far  Rocka- 
way  district  against  the  Queens  Borough  Gas  &  Electric  Com¬ 
pany  concerning  the  rates  charged  for  electricity.  This  hear¬ 
ing  was  largely  technical  and  was  continued  until  Jan.  12. 

The  commission  had  ordered  public  hearings  to  begin  Jan. 
18  on  the  proposition  of  cerAin  Staten  Island  capitalists  to 
construct  a  subway  tunnel  underneath  the  Narrows  between 
Fort  Hamilton  and  St.  George.  If  this  tunnel  were  constructed 
it  would  connect  with  the  Fourth  Avenue  (Brooklyn)  subway. 

On  Jan.  9  there  was  a  hearing  before  Commissioner  Maltbie 
upon  the  application  of  the  New  York  Edison  Company  for  a 
modification  of  the  order  made  by  the  commission  some  two 
years  ago  limiting  the  forms  of  contracts  for  electric  lights. 

The  New  Y#rk  Public  Service  Commission  of  the  Second 
District  has  received  a  complaint  from  the  town  board  of  the 
Town  of  Cornwall,  Orange  County,  directed  against  the  Hud¬ 
son  Counties  Gas  &  Electric  Company,  as  to  the  efficiency  of 
the  incandescent  electric  lamp  supply,  voltage  of  the  current 
supplied  for  light  and  the  price  of  electricity  sold  and  delivered 
in  said  town.  The  present  charge  for  incandescent  street  lights 
is  $20  per  annum  per  2S-cp  lamp.  The  town  board  believes  this 


an  excessive  charge  and  the  commission  is  asked  to  fix  a  just 
and  reasonable  rate.  The  complaint  has  been  served  upon  the 
company  and  an  answer  recjuired  within  twenty  days. 

Complaint  has  also  been  received  from  the  Newburgh  News 
Printing  &  Publishing  Company,  of  Newburgh,  and  a  large 
number  of  citizens  of  that  city,  alleging  that  the  rates  charged 
for  gas,  electric  energy  and  steam-heat  service  in  the  City  of 
Newburgh  are  excessive  and  unwarranted  and  asking  the  com¬ 
mission  to  make  an  investigation  into  the  conditions  complained 
of.  The  commission  has  no  jurisdiction  over  steam-heating 
service,  but  will  take  up  gas  and  electric  energy  prices. 


New  Jersey  Commission  News. 


The  first  report  of  the  Board  of  Public  Utility  Commissioners 
of  New  Jersey  says  that  the  experience  of  the  board  has  been 
that  most  of  the  things  accomplished  are  done  through  negotia¬ 
tion  with  the  companies  and  in  compliance  with  recommenda¬ 
tions  rather  than  by  the  issue  of  orders.  The  recommendations 
of  the  board  were  generally  adopted  by  the  companies  inter¬ 
ested,  and  in  no  case  where  an  order  was  issued  was  it  neces¬ 
sary  for  the  board  to  institute  proceedings  for  the  collection 
of  a  penalty  for  wilful  default  of  compliance. 

A  section  of  the  report  relates  to  the  organization  of  the 
utilities  division.  Arrangements  have  been  made,  by  the  cour¬ 
tesy  of  the  Stevens  Institute  of  Technology,  for  the  installa¬ 
tion  at  Hoboken  of  apparatus  for  testing  the  accuracy  of  gas 
meters  and  meter  provers.  Similar  courtesy  has  been  extended 
the  board  by  Rutgers  College  at  New  Brunswick  to  enable  it 
to  install  apparatus  for  determining  the  accuracy  of  electric 
meters.  This  apparatus  is  necessary  to  aid  the  board  in 
carrying  out  the  provision  of  the  law  which  gives  it  power  to 
require  gas  and  electric  lighting  companies  to  furnish  safe  and 
adequate  service.  No  appropriation  was  made  by  the  Legisla¬ 
ture  for  the  purchase  of  such  apparatus.  The  board  is  buying 
the  necessary  mechanical  appliances  and  paying  for  them  out 
of  its  appropriation.  The  report  adds  that  the  board  is  com¬ 
pelled  to  divert  from  its  funds  for  this  purpose  moneys  which 
might  well  be  used  for  the  employment  of  additional  inspectors 
needed  in  the  utilities  division. 

The  provision  of  the  law  requiring  the  approval  by  the  board 
of  grants  to  public  utilities  has  been  criticised  as  an  unwar¬ 
ranted  interference  with  the  principle  of  “home  rule”  in  that  it 
may  prevent  a  municipality  making  such  terms  as  it  chooses 
with  a  public-utility  corporation  in  return  for  a  privilege 
granted.  The  board  expresses  the  opinion  that  such  criticisms 
are  not  well  founded,  that  valuable  franchises  have  been 
granted  by  local  governing  bodies  without  proper  protection 
of  the  public  interest  and  the  result  of  this  has  given  force  to 
the  demand  for  State  regulation.  If  the  franchise  is  to  be 
submitted  to  a  State  board  for  its  approval  greater  care  is 
naturally  exercised  by  those  seeking  it  to  have  the  terms  of 
the  grant  of  such  a  nature  that  they  will  pass  the  scrutiny, 
without  adverse  criticism,  of  an  impartial  tribunal.  The  board 
declares  that  the  legitimate  interests  of  both  the  public  and  the 
corporations  are  better  protected  by  the  policy  of  requiring 
local  grants  of  privileges  to  public-utility  corporations  to  be 
approved  by  a  commission  having  at  its  command  the  services 
of  expert  advisers,  with  special  knowledge  of  the  subject  of 
franchise  grants  to  such  corporations. 

Reference  is  made  to  the  fact  that,  with  the  aim  of  establish¬ 
ing  uniform  systems  of  accounting,  conferences  have  been 
called  with  representatives  of  street  railway,  gas,  electric  light, 
telephone  and  water  companies.  Numerous  suggestions  have 
been  made  to  the  board  and  this  matter  is  now  under  consid¬ 
eration.  The  limited  amount  of  the  board’s  appropriation  has 
restricted  it  in  the  employment  of  accountants  whose  advice 
would  be  of  material  assistance,  and  the  problem  of  uniform 
accounting  has  not  been  solved  as  expeditiously  as  is  desirable. 
The  board  hopes  to  settle  this  matter  at  an  early  date. 

The  report  states  that  serious  questions  have  been  raised 
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which  put  the  jurisdiction  of  the  board,  and  the  extent  thereof, 
in  doubt,  and  that  these  doubts  should  be  set  at  rest  by  further 
legislation.  One  of  the  questions  raised  is  that  under  the 
section  providing  for  the  approval  of  the  issue  of  securities  the 
function  of  the  board  is  administrative  and  limited  to  determin¬ 
ing  whether  the  proposed  issue  is  lawful  and  that,  finding  the 
proposed  issue  to  be  lawful,  it  must  approve  the  issue  to  the 
amount,  for  the  purposes  and  upon  the  terms  proposed  by  the 
corporation. 

The  report  suggests  a  further  statutory  enactment  clear’y 
declaring  that  it  was  not  the  legislative  purpose  to  preclude  the 
enforcement  of  the  orders  of  the  board  by  resort  to  the  appro¬ 
priate  processes  of  the  courts. 

The  board  believes  that  it  should  have  the  right  to  adopt  and 
fix,  by  general  orders,  standards  of  service  supplied  by  elec¬ 
tric  lighting,  street  railway,  water,  telephone  and  other  public- 
utility  corporations  subject  to  the  jurisdiction  of  the  board. 
The  board  strongly  urges  that,  in  the  consideration  of  any 
changes  in  the  law,  and  particularly  such  changes  as  will  tend 
to  place  additional  duties,  involving  a  consideration  of  technical 
problems,  upon  the  board,  a  sufficient  appropriation  be  allowed 
to  provide  for  the  employment  of  such  technical  assistance  as 
will  be  required  to  make  the  law  effective. 


Massachusetts  Commission  News. 


The  Massachusetts  Railroad  Commission  and  the  Boston 
Transit  Commission,  sitting  as  a  joint  board  by  order  of  the 
General  Court  of  1910,  have  submitted  three  reports  to  the 
Legislature  of  1911  bearing  upon  subway  extensions  in  the 
City  of  Boston.  The  board  recommends  the  construction  of 
a  double-track  subway  under  Winter  and  Summer  Streets  from 
Park  Street  to  the  South  Station,  continuing  the  Boston  end  of 
the  Cambridge  subway  eastward  in  order  to  provide  a  trunk¬ 
line  route  from  the  western  suburban  district  through  the  shop¬ 
ping  center  of  Boston  to  the  terminal  of  the  Boston  &  Albany 
and  New  York,  New  Haven  &  Hartford  Railroads.  Its  action 
is  based  upon  a  thorough  investigation  during  the  past  year  by 
.\cting  Chief  Engineer  E.  S.  Davis,  of  the  Boston  Transit 
Commission,  of  the  engineering  feasibility  of  the  subway,  and 
the  estimated  cost  excluding  land  damages,  with  stations  at 
Washington  Street  and  at  Atlantic  Avenue,  is  $2,600,000.  The 
length  of  the  proposed  subway  is  about  three-quarters  of  a 
mile.  The  board  also  takes  up  in  detail  the  question  of  a 
subway  from  the  South  Station  to  Andrew  Square,  Dor¬ 
chester,  and  recommends  the  building  of  a  double-track  sub¬ 
way  extension  of  the  Park  Street-South  Station  projected 
subway  from  the  South  Station  under  Dorchester  Avenue  and 
the  Fort  Point  Channel  to  Andrew  Square,  where  an  under¬ 
ground  terminal  is  planned,  with  elaborate  transfer  facilities 
between  subway  and  surface  cars.  A  station  at  Broadway  and 
Dorchester  Avenue  would  provide  for  rapid  transit  to  South 
Boston.  The  estimated  cost  of  this  subway  is  $3,500,000.  Re¬ 
garding  the  proposed  subway  under  the  West  End  of  Boston, 
or  so-called  West  End  Loop,  the  board  states  that  it  recom¬ 
mends  no  legislation  in  favor  of  the  project,  on  the  grounds 
that  the  district  is  already  well  served  by  surface  cars;  that 
no  part  of  it  is  more  than  750  ft.  from  some  transportation 
line,  and  that  a  subway  from  Scollay  Square  westward  would 
require  the  building  of  an  elevated  line  through  a  district 
which  would  be  injured  by  its  construction  and  maintenance. 
Advocates  of  the  West  End  Loop  subway  argued  that  the 
building  of  such  a  line  would  rejuvenate  the  district,  but  the 
board  feels  that  transportation  alone  cannot  restore  the  growth 
of  a  section  of  a  city,  and  points  out  the  absence  of  any  large 
demand  for  access  to  the  West  End  by  costly  subway  routes. 

The  Massachusetts  Legislature  of  1911  convened  at  Boston 
on  Jan.  4  with  the  prospect  of  an  unusually  busy  session  in 
connection  with  matters  of  interest  to  public-utility  corpora¬ 
tions.  Governor-elect  Eugene  N.  Foss  was  inaugurated  on 
Jan  5.  He  delivered  one  of  the  most  radical  inaugural  ad¬ 


dresses  since  the  days  of  Governor  Ben  Butler,  recommending 
the  abolition  of  the  Railroad,  Gas  &  Electric  Light,  Highway 
and  Boston  Transit  Commissions  and  the  establishment  of  a 
single  public-utilities  commission  for  the  entire  State,  as  out¬ 
lined  on  page  92  of  this  issue.  The  proposition  to  abolish  the 
existing  public  utility  commissions  of  the  State,  representing  as 
they  do  many  years  of  special  experience  and  generally  fair- 
minded  administration  of  public  utility  and  public  relations,  will 
unquestionably  meet  with  great  opposition.  Each  of  the  four 
boards  mentioned  is  almost  overwhelmed  with  work,  with  the 
possible  exception  of  the  Boston  Transit  Commission,  and 
there  is  little  evidence  in  sight  of  any  real  gain  in  economy 
through  such  a  reduction  in  the  commission  strength  of 
the  State. 

The  annual  report  of  the  Massachusetts  Railroad  Commis¬ 
sion  for  the  nine  months  ending  June  30,  1910,  has  been  sub¬ 
mitted  to  the  Legislature.  The  report  shows  that  the  gross 
assets  of  all  the  electric  roads  in  the  State  are  $185456,188;  the 
gross  liabilities,  $175,470,489;  the  surplus,  $9,985,699,  and  the 
percentage  of  capital  to  surplus,  11.84.  Seventy-eight  com¬ 
panies  made  returns  to  the  board.  Of  these  thirty-five  paid 
•lividends  ranging  from  1.5  per  cent  to  10  per  cent  and  forty- 
three  declared  or  paid  no  dividends.  Twelve  companies  paid 
6  per  cent  or  over.  The  dividends  paid  averaged  3.28  per  cent 
on  the  total  capital  stock.  The  total  capital  investment,  includ¬ 
ing  capital  stock  and  net  debt,  is  $166,685,381,  and  the  total 
average  cost  per  mile  of  main  track  is  $61,733.  The  total  in¬ 
come  of  the  companies  from  all  sources  during  the  nine  months 
was  $25,329,312,  and  the  total  expenditures,  including  divi¬ 
dends  declared,  for  the  period  were  $25,496,252,  leaving  a  net 
deficit  of  $166,940  to  be  deducted  from  the  surplus  of  previous 
years.  The  companies  carried  469.330,784  passengers,  ran  87,- 
712,572  car-miles,  and  operated  on  67.38  per  cent  of  their  earn¬ 
ings.  The  average  earnings  per  car-mile  were  27.39  cents,  and 
the  expenses  of  operation  were  18.45  cents.  The  companies 
employed  18,839  persons,  owned  7669  cars,  and  17,586  electric 
motors.  Only  nine  passengers  were  injured  fatally.  Regard¬ 
ing  the  legislative  request  for  a  report  on  the  desirability  of 
requiring  street  railway  companies  to  convey  the  cars  of  other 
companies  the  board  states  that  the  public  interests  require 
additional  legislation,  making  this  compulsory  under  some  con¬ 
ditions,  but  preferably  under  the  supervision  of  the  board. 

The  Massachusetts  Highway  Commission  is  still  under  dis¬ 
cussion  in  connection  with  the  change  which  it  recommended  in 
the  telephone  rates  in  the  Boston  &  Suburban  district  last  sum¬ 
mer.  A  committee  of  the  Massachusetts  Real  Estate  Exchange 
recently  made  a  casual  investigation  of  the  rates  now  in  force 
and  concluded  that  the  effect  of  the  change  will  be  to  give  the 
New  England  Telephone  &  Telegraph  Company  a  greater  gross 
income  pro  rata  when  all  subscribers  are  using  service  under  the 
new  rate  than  under  the  former  system.  In  general,  the  result 
of  the  change  in  rates  appears  to  have  been  entirely  beneficial 
to  many  thousands  of  subscribers  who  have  voluntarily  ac¬ 
cepted  them,  the  actual  bills  being  reduced  in  innumerable 
cases.  The  rates  were  based  upon  the  most  complete  and 
scientific  study  of  telephone  conditions  ever  made  in  an  area 
of  the  size  of  the  Boston  district,  and  the  report  of  the  con¬ 
sulting  engineers  to  the  commission,  Messrs.  D.  C.  &  W.  B. 
Jackson,  has  been  received  with  appreciation  by  the  great 
majority  of  telephone  users.  The  traffic  distribution  as  deter¬ 
mined  by  many  weeks  of  expert  analysis  formed  the  principal 
basis  of  the  zone  system  now  in  use.  and  this  was  the  only 
logical  basis  upon  which  to  form  a  service  charge.  Many 
special  interests  like  real  estate  dealers  are  large  consumers 
of  telephone  service  throughout  the  entire  metropolitan  district, 
and  it  is  inevitable  that  the  commission’s  centralization  of  rates 
along  the  channels  of  maximum  traffic  should  produce  in¬ 
creased  bills  in  such  cases,  since  these  form  exceptional  cur¬ 
rents  of  traffic  in  relation  to  the  normal  streams  of  inter¬ 
course.  The  commission  holds  itself  in  readiness  to  profit  by 
any  experience  which  develops  in  the  use  of  the  new  rates, 
and  has  repeatedly  stated  that  it  does  not  consider  the  rates 
necessarily  a  final  solution  of  the  problem. 


Januaby  12,  1911. 
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Wisconsin  Commission  News. 


The  first  section  of  the  annual  report  of  the  Railway  Com¬ 
mission  for  the  fiscal  year  ending  June  30,  1910,  has  been  sub¬ 
mitted  to  the  Governor.  The  summaries  show  that  there  are 
now  twenty-six  electric  railways — an  increase  of  one — oper¬ 
ating  in  the  State,  with  a  total  mileage  of  608.2  miles.  The 
operating  revenues  for  the  year  ending  June  30,  1910,  were 
$6,788,101.97,  an  increase  of  $770,181,  or  approximately  11.5 
per  cent.  Total  operating  expenses  increased  from  $4,068,554 
for  1909  to  $4,678,363  for  1910,  an  increase  of  $609,808,  or  13 
per  cent.  Net  operating  revenues  increased  $160,372,  or  about 
8  per  cent. 

The  number  of  utilities  making  report  to  the  commission  for 
the  fiscal  year  aggregated  851,  as  against  a  total  of  847  for  the 
preceding  year.  Of  this  number  199  were  electric  utilities,  an 
increase  of  twenty-seven  over  those  reporting  last  year;  thirty- 
five  were  gas  utilities,  an  increase  of  two;  119  were  water 
utilities,  an  increase  of  eight,  and  506  were  telephone  utilities, 
a  decrease  of  twenty-three.  This  latter  decrease  was  due  pri¬ 
marily  to  the  exclusion  of  certain  private  mutual  telephone  lines 
previously  listed  as  public  utilities. 

The  report  calls  attention  to  the  striking  increase  in  the 
utility  business  for  the  year  as  indicated  by  the  financial  data 
filed  by  them.  Comparing  balance  sheets  and  income  accounts 
for  the  present  and  previous  fiscal  years,  it  is  noted  that  the 
electric  utilities  have  increased  in  operating  revenues  20  per 
cent,  in  net  income  29  per  cent  and  in  new  construction  for  the 
year  145  per  cent.  Similarly  the  water  utilities  have  increased 
their  operating  revenues  7  per  cent,  net  income  13  per  cent  and 
construction  for  the  year  24  per  cent.  Gas  utilities  have  in¬ 
creased  their  operating  revenues  8  per  cent,  net  income  15  per 
cent  and  new  construction  for  the  year  22  per  cent.  Telephone 
companies  have  increased  their  operating  revenues  ii  per  cent, 
net  income  9  per  cent  and  construction  during  the  year  14  per 
cent.  The  total  value  of  the  property  and  plants  of  the  electric 
utilities  increased  from  $23,827,350  on  June  30,  1909,  to  $32,281,- 
419  on  June  30,  1910. 

The  commission  notes  that  during  the  year  but  two  appeals 
have  been  taken  to  the  Supreme  Court  from  decisions  of  the 
commission.  The  report  complains  of  a  lack  of  compliance 
with  the  statute  requiring  uniform  accounting  systems  on  the 
part  of  the  municipally  operated  plants.  On  the  other  hand, 
the  report  calls  attention  to  the  increasing  number  of  informal 
complaints  and  revision  of  rates  and  the  growing  tendency  on 
the  part  of  the  municipalities  to  submit  their  rate  schedules  to 
the  commission  for  informal  investigation  and  revision. 

The  commission  has  handled  during  the  year  fifty-seven  for¬ 
mal  and  144  informal  utility  cases,  3354  railroad  cases,  fifty- 
eight  applications  for  stock  and  bond  issues  and  sixteen  appli¬ 
cations  for  certificates  of  convenience  and  necessity. 

The  total  issue  of  bonds,  promissory  notes  and  interest  cou¬ 
pons  authorized  amounted  to  $244,573,225.  Of  these  authoriza¬ 
tions,  $237,365,975  were  to  railway  companies,  $6,007,000  to 
electric  railway,  light  and  power  companies,  $222,750  to  gas 
companies,  $768,000  to  water  companies  and  $210,000  to  com¬ 
panies  doing  a  combined  water  and  light  business. 

The  stock  issues  authorized  had  a  face  value  of  $83,445,200. 
distributed  as  follows:  To  railway  companies,  $82,570,200;  gas 
companies,  $250,000;  electric  companies,  $583,200;  electric  street 
interurban  railway,  light  and  power  companies,  $830,000;  heat¬ 
ing  companies,  $2,000. 

The  commission  urges  the  necessity  of  a  more  comprehensive 
legislation  with  respect  to  the  law  in  regard  to  the  issuing  of 
stocks  and  bonds  by  the  public-service  corporations  of  the 
State.  The  law  as  it  now  stands,  by  virtue  of  the  construction 
recently  put  upon  it  by  the  Supreme  Court,  is  of  little  value  as 
a  means  of  ascertaining  many  important  facts  relating  to  the 
past  issue  of  securities  which  should  be  matters  of  record  in 
connection  with  any  new  issues  of  securities.  Besides  a  re¬ 
vision  of  the  present  law  the  commission  urges  a  further 
strengthening  of  the  law  under  which  the  Legislature  should 


describe  the  purpose  for  which  securities  should  be  issued, 
defining  the  character  and  limiting  the  amount  which  should 
be  reasonably  required  and  leaving  to  the  commission  to  as¬ 
certain  whether  the  proposed  purposes  are  within  the  terms 
of  the  statute  and  whether  the  character  and  amount  proposed 
to  be  issued  are  reasonably  required  by  the  utility.  It  is  em¬ 
phasized  that  in  order  properly  to  safeguard  investors  and  to 
fulfil  the  purposes  of  the  stock  and  bond  law  the  broadest 
possible  powers  of  investigation  should  be  vested  in  the  com¬ 
mission. 

The  commission  on  Jan.  5  authorized  the  Madison  Interurban 
Telephone  Company  to  increase  its  rates  for  service  to  the  ex¬ 
tent  of  about  50  per  cent  for  single  business  and  residence 
urban  telephones  and  quite  materially  in  rural  districts.  The 
company  operates  a  telephone  system  in  Dane  and  adjoining 
counties,  with  a  total  of  984  subscribers.  The  company  is 
capitalized  at  $75,000  and  has  outstanding  bonds  to  the  amount 
of  $20,000.  The  property  is  valued  at  $90,000.  The  corporation 
in  its  petition  asks  for  authority  to  increase  its  rates  for  the 
following  purposes:  To  enable  the  company  to  earn  a  reason¬ 
able  return  upon  the  capital  invested ;  to  create  a  depreciation 
fund ;  to  meet  increased  cost  of  operation  and  the  increased 
cost  of  long-distance  service ;  to  meet  the  increased  cost  of 
materials  and  labor.  The  commission  made  an  extended  review 
of  the  affairs  of  the  company  and  found  the  increase  asked  for 
warrantable  and  reasonable. 

The  old  rates  were  as  follows:  Business  service,  $1.25  per 
month;  residence  service,  $i  per  month;  rural  lines  service, 
$1.25  per  month.  The  rates  asked  for  and  allowed  by  the 
commission  are  as  follows.:  Business  service,  $2.10  per  month; 
residence  service,  $1.50  per  month;  rural  lines  service,  $1.35 
per  month. 

The  commission  denied  the  petition  of  J.  C.  Burns,  of  La 
Crosse,  asking  that  the  La  Crosse  Gas  &  Electric  Company 
and  the  La  Crosse  Telephone  Company  be  required  to  remove 
poles  in  a  certain  alley  in  the  city  to  permit  the  extension  of 
railway  switch  track.  The  petitioner  based  his  action  upon  the 
fact  that  the  permit  given  the  railway  company  to  extend  its 
switch  track  was  accorded  by  the  municipality  previous  to  the 
granting  of  rights  to  the  utility  companies  to  erect  poles  in 
the  same  locality.  The  telephone  company  secured  its  right 
from  the  State  and  the  electric  company  its  from  the  municipal¬ 
ity.  The  commission  found,  however,  that  not  until  1907  was 
power  granted  the  cities  to  pass  upon  the  location  of  tracks 
in  public  thoroughfares,  and  that  in  consequence  the  ordinance 
giving  prior  permission  to  the  railway  company  was  a  nullity 
when  enacted,  and  that  therefore  no  right  can  be  predicated 
upon  it.  No  order  was  given,  but  the  commission  suggested 
that  the  parties  to  be  benefited  should  meet  the  expense  in¬ 
cident  to  the  removal  of  all  obstructions. 

The  commission  has  authorized  the  Chippewa  Valley  Rail¬ 
way,  Light  &  Power  Company  to  issue  stocks  and  bonds  as 
follows:  (i)  Three  thousand  shares  of  common  stock  of  the 
par  value  of  $100  each,  being  an  issue  of  $300,000.  The  stock 
is  to  be  issued  for  cash  at  the  par  value  for  the  purpose  of 
acquiring  the  property  of  the  Chippewa  Falls  Water  Works  & 
Lighting  Company,  to  pay  its  floating  indebtedness  incurred  in 
making  additions  and  extensions  and  for  further  additions  and 
extensions.  It  is  stipulated,  however,  that  the  stock  may  be 
issued  in  exchange  at  par  for  the  property  of  the  company,  the 
value  of  which  has  been  determined  by  the  commission.  (2) 
First-mortgage  twenty-year  gold  bonds  for  $250,000,  of  the 
denomination  of  $1,000  each,  bearing  interest  at  the  rate  of  5 
per  cent  per  annum.  The  bonds  are  to  be  issued  in  accordance 
with  the  terms  of  a  deed  of  trust  issued  to  the  Harris  Trust  & 
Savings  Bank  and  Andrew  Cooke,  of  Chicago,  as  trustees. 
The  bonds  are  to  be  issued  and  sold  for  money  only  at  not  less 
than  75  per  cent  of  their  par  value  for  the  purpose  of  supply¬ 
ing  funds  for  making  extensions  and  additions  to  the  property 
and  for  purchasing  additional  equipment. 

The  commission  has  ordered  canceled  the  certificate  issued 
to  the  Chippewa  Valley  Railway,  Light  &  Power  Company  on 
Feb.  24,  1910,  so  far  as  it  relates  to  $100,000  common  stock. 
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Canadian  Hydroelectric  Commission  News. 

At  a  special  meeting  of  the  Seaforth  (Ont.)  Town  Council 
on  Dec.  23  an  agreement  was  reached  between  the  electric 
light  company  and  the  town  whereby  the  company  will  sell  to 
the  town  corporation  its  lines  and  poles  at  a  value  fixed  by  the 
commission,  together  with  75  per  cent  of  that  value  for  the 
cost  of  construction.  The  company  agrees  to  run  its  plant  as 
heretofore  until  the  town  is  ready  to  distribute  hydroelectric 
energy. 

The  injunction  granted  to  Mr.  G.  P.  Magann  against  the 
construction  of  the  hydroelectric  transmission  towers  adjoin¬ 
ing  his  property  on  Dowling  Avenue,  in  Parkdale  (mention 
of  which  was  made  in  the  issue  of  Dec.  29,  page  1513),  will 
likely  not  cause  any  further  delay  in  the  supply  of  energy  by 
the  commission  to  Toronto.  The  commission  on  Dec.  31  ap¬ 
plied  to  Hon.  William  Pugsley,  Minister  of  Public  Works,  at 
Ottawa,  for  approval  of  its  plans  of  construction  of  the  towers, 
and  it  is  understood  that  his  approval  will  shortly  be  given 
subject  to  ail  the  details  being  carried  out  to  the  satisfaction 
of  the  department’s  engineers. 


CURRENT  NEWS  AND  NOTES. 


Theft  of  Electricity. — A  St.  Louis  man  has  pleaded  guilty 
to  using  electricity  in  his  cutlery-grinding  establishment  with¬ 
out  passing  it  through  the  meter.  Although  he  used  a 
“jumper”  around  the  meter,  he  pleaded  that  he  was  guilty  only 
of  a  “technical  and  thoughtless  violation”  of  the  law,  but  en¬ 
tered  an  unconditional  plea  of  guilty  nevertheless.  He  was 
fined  $25  and  costs,  the  whole  amounting  to  $40. 


Full  of  Electricity. — .According  to  an  India.na  newspaper, 
a  miner  of  Sullivan,  Ind.,  “has  found  that  he  has  so  much 
electricity  in  his  body  that  a  watch  carried  in  his  pocket  will 
not  run.  He  has  tried  eight  different  watches,  full  jeweled, 
within  the  past  few  months  and  every  one  of  them  stopped 
within  twenty-four  hours.  He  has  been  told  that  he  is  a 
human  storage  battery  and  will  have  to  depend  on  the  town 
clock  for  his  time,  but  was  warned  not  to  approach  it  too 
closely.” 


Indiana  Water  Power, — Governor  Marshall,  of  Indiana, 
in  his  message  to  the  Legislature  which  convened  Jan.  5  rec¬ 
ommended  the  repeal  of  every  law  which  permits  the  con¬ 
demnation  of  land  by  private  persons  or  corporations  for  the 
erection  of  a  dam  across  any  Indiana  stream.  He  holds  that 
these  streams  should  be  preserved  to  the  people  in  order  that 
the  State  may  lease  the  water-power  rights  and  regulate  and 
limit  the  prices  to  he  charged  consumers  of  electric  current 
generated  by  such  power. 


Canadian  Electric  Power  Projects. — .Application  has  been 
made  to  the  Canadian  Parliament  for  the  incorporation  of  the 
Western  Canal  Company,  with  power  to  construct  a  canal  from 
the  Rainy  River  below  Fort  Frances  to  a  point  on  the  river 
five  miles  below  the  Long  Sault  Rapids,  and  to  develop  electric 
power  at  this  point.  The  Nepigon-Albany  Canal  &  Transpor¬ 
tation  Company  is  applying  for  power  to  construct  a  continu¬ 
ous  waterway  from  Nepigon  Bay,  on  Lake  Superior,  to  James 
Bay  and  for  transportation  and  power  rights. 


Appeal  to  London  from  Winnipeg  Power  Decision. — On 
Dec.  27  the  Court  of  Appeal  at  Winnipeg  gave  the  Winnipeg 
Electric  Railway  Company  leave  to  appeal  to  the  Imperial  Privy 
Council  of  England  against  the  decision  given  by  the  Manitoba 
court  in  favor  of  the  City  of  Winnipeg  in  the  recent  litigation 
concerning  the  right  of  the  company  to  develop  power  out¬ 
side  the  city  limits  for  use  in  the  city  under  its  charter.  The 
city  corporation  has  also  decided  to  appeal  the  recent  de¬ 


cision  of  the  court  on  certain  points,  the  latter  appeal  going  to 
the  Supreme  Court  at  Ottawa. 


Boston  Subways. — Two  tunnel  projects  that  would  cost 
$6,100,000  were  favored  and  one  treated  adversely  in  a  report 
submitted  to  the  Massachusetts  Legislature  by  the  Boston  Tran¬ 
sit  Commission  and  the  Board  of  Railroad  Commissioners  on 
Jan.  6.  The  tw’o  tunnel  extensions  advocated  would  establish  a 
through  line  between  Harvard  Square,  in  Cambridge,  and  An¬ 
drew  Square,  in  South  Boston-Dorchester,  by  way  of  Beacon 
Hill,  Park  Street  station  and  the  South  Station  and  other  way 
stations,  and  the  joint  board  suggests  that  the  trains  should 
make  the  full  run. 


Canadian  Water-Power. — According  to  official  estima,tes 
by  the  Department  of  the  Interior,  the  available  water-powers 
of  the  Dominion  of  Canada  are  capable  of  developing  more 
than  25,000,000  hp,  which  if  produced  from  coal  would  repre¬ 
sent  a  consumption  of  more  than  562,000,000  tons  per  annum. 
The  Province  of  Quebec  leads  with  an  available  water-power  of 
more  than  17,000,000  hp,  its  present  development,  however,  be¬ 
ing  only  50,000;  whereas  Ontario,  with  a  water-power  of  not 
much  in  excess  of  3,000,000  hp,  has  a  present  development  of 
more  than  330,000  hp. 


Multiplex  Telephone  Development. —  Four  patents  dealing 
with  multiplex  telephony  and  telegraphy  and  issued  to  Major 
George  Owen  Squier,  of  the  Signal  Corps  of  the  United  States 
Army,  on  Jan.  3,  1911,  have  been  dedicated  by  the  inventor  to 
the  public  for  the  free  use  of  any  person  in  the  United  States 
without  the  payment  of  any  royalty.  The  invention  relates  to 
the  simultaneous  transmission  of  a  plurality  of  messages  over  a 
single  telephonic  circuit  without  “cross-talk.”  Use  is  made  of 
electric  waves  of  such  frequencies  as  to  make  possible  the 
selection  and  complete  independence  of  the  various  messages. 


Energy  from  Niagara  Falls. —  A  legislative  bill  now  pend¬ 
ing  is  designed  to  authorize  the  Secretary  of  War  to  grant  per¬ 
mits  for  diverting  within  New  York  State  the  waters  of 
Niagara  River  above  the  falls  for  the  creation  of  power  to  indi¬ 
viduals,  companies  or  corporations  now  actually  producing 
power  from  these  waters  or  from  the  Erie  Canal.  The  daily 
diversion,  it  is  provided,  shall  not  exceed  in  the  aggregate  a 
rate  of  20,000  cu.  ft.  a  second.  The  bill  eliminates  limitation 
as  to  importing  energy  from  the  Canadian  side.  Following  a 
hearing  held  on  Jan.  6,  the  house  committee  deferred  action. 


Unsuspected  Dangers  from  Gasoline  Automobile  Trucks. 
— The  death  of  Dr.  J.  A.  Hemsteger,  a  Chicago  physician,  on 
Jan.  6  after  inhaling  fumes  exhausted  from  the  engine  of  his 
gasoline  automobile  in  the  inclosed  space  of  his  private  garage, 
calls  attention  to  one  of  the  little-snspected  dangers  of  gasoline 
vehicles  and  trucks  when  allowed  to  stand  indoors  for  any 
length  of  time  with  engines  running.  The  physician  was  run¬ 
ning  the  engine  to  clear  the  cylinders  and  muffler  of  carbon  de¬ 
posit.  and  after  a  few'  minutes  noticed  symptoms  of  nausea 
and  dizziness.  These  disappeared  after  he  came  out  into  the 
outside  air,  but  returned  that  evening,  accompanied  by  severe 
suffering.  The  next  day  he  died.  Incomplete  combustion  in 
the  engine  cylinders,  producing  carbon  monoxide,  was  doubt¬ 
less  responsible  for  the  death  through  the  enfeebling  of  the  red 
blood  corpuscles.  Carbon  monoxide  forms  a  stable  compound 
with  the  hemoglobin  of  the  blood,  depriving  the  red  cor¬ 
puscles  of  their  normal  function  of  transferring  oxygen  from 
the  lungs  to  the  muscular  tissues.  Unfortunately,  also,  this 
action  is  cumulative,  and  small  quantities  of  monoxide  taken 
into  the  system  on  successive  occasions  may  have  their  poison¬ 
ous  effects  added  and  produce  serious  results.  The  pollution  of 
air  around  partly  inclosed  loading  platforms  by  motor  trucks 
with  their  engines  running  may,  therefore,  be  expected  to  affect 
the  health  and  activity  of  clerks  and  workmen  to  an  unsus¬ 
pected  degree,  and  is  only  one  of  a  number  of  disadvantages 
of  such  gasoline  cars  when  compared  with  electric  trucks. 
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Rejuvenation  of  Sons  of  Jove  at  Chicago. — By  a  change 
ill  the  arrangements  the  rejuvenation  and  dinner  of  the  Sons 
of  Jove  to  be  held  during  the  Chicago  Electrical  Show  will  be 
held  on  Tuesday,  Jan.  17,  beginning  at  6  p.  m.,  at  the  Audito¬ 
rium  Hotel,  instead  of  the  time  and  place  previously  announced. 


Copper  in  Greenland. — At  the  Josva  and  Lilian  Mines 
in  Greenland  the  first  melting  furnace  was  installed  during  last 
summer.  A  shipment  of  500  tons  of  blister  copper  was  re¬ 
ceived  at  Copenhagen,  Denmark,  in  the  last  week  of  December. 
Previously  all  the  ore  was  shipped  to  Denmark.  Forty-six 
men  are  at  present  employed  in  the  mills,  among  them  several 
natives. 


Talking  Moving  Pictures. — Dr.  .\rthur  Korn,  professor  of 
physics  at  the  University  of  Munich,  whose  experiments  in 
long-distance  photography  attracted  attention  a  few  years  ago, 
has  exhibited  before  the  Academy  of  Sciences  of  Munich  an 
invention  for  synchronizing  the  phonograph  and  cinematograph 
by  means  of  which  the  moving  pictures  appear  to  speak.  It 
will  be  recalled  that  Edison  gave  a  similar  exhibition  some 
months  ago. 


Electric-Bell  Scarecrows. — It  is  said  that  electric  bells 
rung  intermittently  form  an  excellent  method  of  scaring  away 
birds  from  grain  fields  and  orchards.  It  is  reported  that  an 
.\ustrian  inventor  has  utilized  this  idea  as  the  foundation  for 
a  patent  in  which  is  described  a  clock  connected  to  a  primary- 
battery  circuit  in  such  a  manner  as  to  ring  a  series  of  bells  at 
frequent  intervals  for  the  purpose  of  keeping  the  birds  un¬ 
settled  and  alarmed. 


Technical  Papers  Combine. — Announcement  is  made  of 
the  consolidation  of  the  Electric  Trunk  Line  Age  and  the  Rail¬ 
way  Electrical  Engineer,  the  official  journal  of  the  Association 
of  Railway  Electrical  Engineers.  The  journal  in  its  enlarged 
form  continues  to  be  the  official  organ  of  that  organization 
Mr.  C.  L.  de  Muralt,  of  the  firm  of  Muralt  &  Company,  engi¬ 
neers,  professor  of  electrical  engineering  at  the  University  of 
Michigan  and  formerly  editor  of  the  Electrical  Trunk  Line  Age, 
has  been  retained  as  editor. 


Meeting  of  the  Electric  Vehicle  As.rociation  of  America. — 
The  next  regular  monthly  meeting  of  the  Electric  Vehicle 
.Association  of  America  will  be  held  in  the  Engineering  So¬ 
cieties  Building  on  Jan.  17  at  8  o’clock.  Mr.  Bruce  Ford,  of 
the  Electric  Storage  Battery  Company,  will  present  an  illus¬ 
trated  paper  on  “The  Ironclad  Exide  Battery”  and  among 
those  listed  to  discuss  the  paper  are  Mr.  \V.  P.  Kennedy,  of 
the  Studebaker  Automobile  Company,  and  Mr.  F.  F.  Sampson, 
of  the  New  York  Transportation  Company. 


Some  Prophecy. — Newspapers  continue  to  rush  in  where 
technical  journals  fear  to  tread.  Thus  a  Chicago  daily  of 
recent  date  sagely  observes :  “Electricity  seems  to  accom¬ 
plish  everything,  but  it  is  what  it  has  done  for  transportation 
that  interests  most  people.  In  that  line  the  electrically  pro¬ 
pelled  aeroplane  will  doubtless  develop  to  supremacy  for  high¬ 
speed  mail  and  perhaps  passenger  service.  The  electric  gyro¬ 
scope  will  furnish  stability  for  this  device  and  also  for  mono- 
rail  high-speed  trains  electrically  driven.” 


“Sticker”  Telegrams. — The  United  States  Supreme  Court 
decided  that  a  telegraph  company  must  accept  a  tele¬ 
gram  though  it  contains  a  “sticker”  intended  to  fix  additional 
liability  on  the  company  for  delay  in  transmission.  The  court 
took  the  same  position  some  time  ago  in  a  case  against  an¬ 
other  telegraph  company,  but  two  new  points  were  brought  up 
in  the  present  suit.  One  related  to  the  effect  of  a  rule  of  the 
company  forbidding  a  sender  from  putting  anything  on  the 


face  of  the  blank  form,  except  the  message,  date,  name  and 
address  of  the  one  to  whom  the  message  was  to  be  sent  The 
court  holds  that  the  plaintiff  had  no  knowledge  of  the  rule, 
and  that  the  rule  contained  in  a  tariff  book  of  the  company 
was  intended  for  use  and  guidance  of  the  company’s  agents 
and  not  for  the  public. 


Pension  System  at  Niagara  Falls. — .Announcement  is 
made  that  the  Niagara  Falls  Power  Company,  of  Niagara  Falls, 
N.  Y.,  and  the  Canadian  Niagara  Power  Company,  of  Niagara 
Falls,  Ont.,  with  their  allied  interests,  have  established  a  pen¬ 
sion  system  which  became  effective  on  Jan.  i.  All  employees 
who  have  been  continuously  in  the  service  of  the  companies 
for  ten  years  are  eligible.  Men  who  reach  the  age  of  fifty  years 
after  a  service  of  fifteen  years  may  be  retired  on  a  pension 
which  shall  not  be  less  than  $20  a  month  or  more  than  $100  a 
month. 


Commission  Form  of  Government  for  Springfield,  Ill. 
— By  a  vote  of  3699  to  3029  Springfield,  Ill.,  has  adopted 
the  commission  form  of  municipal  government  under  the 
recent  Illinois  law  permitting  cities  not  exceeding  200,000 
in  population  to  make  the  change.  By  this  law  a  Mayor  and 
four  commissioners  exercise  all  legislative  and  executive  pow¬ 
ers  for  the  city,  and  relations  with  public-service  corporations 
undergo  a  marked  change,  as  explained  in  the  summary  of 
the  law  given  in  the  Electrical  IVorld  of  April  14.  1910,  page 
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Wisconsin  Electrical  Association. — The  annual  conven¬ 
tion  of  the  Wisconsin  Electrical  Association  will  be  held 
Jan.  18  and  19,  in  Milwaukee,  at  the  Hotel  Pfister.  The  pro¬ 
gram  will  consist  of  papers  and  discussions  on  the  following 
subjects:  “Publicity  Campaigns.” — “Some  Principles  Estab¬ 
lished  by  the  Wisconsin  Railroad  Commission.” — “Electric 
Meter  Testing.” — “Ornamental  Street  Lighting.” — “Insurance.” 
— “Electric  Railway  Repair-Shop  Practice.”  The  matter  of 
holding  a  banquet  on  Wednesday  evening,  Jan.  18,  is  now  under 
consideration  by  the  executive  committee. 


Meeting  of  the  Wireless  Institute. — .A  meeting  of  the 
Wireless  Institute  was  held  in  Fayerweather  Hall,  Columbia 
University,  New  York,  on  Jan.  4,  at  which  Mr.  Kolster,  of 
the  Radio  Telephone  Company,  read  a  paper  on  “Singing 
Spark  Sets.”  After  the  presentation  of  the  paper  the  election 
of  officers  was  held  and  resulted  as  follows :  President,  Mr. 
R.  H.  Marriott,  of  New  York;  vice-presidents,  Messrs.  Gree- 
leaf  W.  Pickard,  of  .Amesbury,  Mass.,  and  Fritz  Loenwen- 
stein,  of  New  York;  secretary-treasurer,  Mr.  .Alfred  N.  Gold¬ 
smith,  City  College,  New  York,  and  directors,  Messrs.  Frank 
H.  Fay  and  Sidney  L.  Williams,  both  of  New  York. 


Alternating-Current  Interurban  Railway  to  Use  Direct 
Current. — According  to  newspaper  accounts  the  Warren  & 
Jamestown  Street  Railway  Company,  of  Warren,  Pa.,  connect¬ 
ing  that  city  with  Jamestown,  N.  Y.,  has  decided  to  supersede 
its  present  alternating-current  single-phase  system  by  the  use 
of  direct  current,  so  far  as  car  operation  is  concerned.  It  is 
said  that  the  change  will  involve  an  expenditure  of  nearly 
$100,000,  and  that  the  work  will  be  commenced  soon.  The 
alternating-current  service  proved  undesirable;  it  is  said,  be¬ 
cause  the  company  was  obliged  to  install  transformers  so  that 
550-volt  energy  might  be  used  in  the  cities  of  Warren  and 
Jamestown.  This  involved  additional  construction  expense 
and  is  considered  not  to  be  so  satisfactory  as  the  straight 
direct-current  system  for  car  operation.  The  line  is 
about  twenty-two  miles  long,  and  alternating  current  will  be 
retained  for  transmission,  the  power  house  being  at  Stoneham, 
Pa.,  while  new  substations  will  be  erected,  probably  at  Frews- 
burg  and  North  Warren. 
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Illumination  Effects  at  Conunercial  Vehicle  Show. — At 
the  National  Commercial  Motor- Vehicle  Show  to  be  held  at 
the  Coliseum,  Chicago,  Feb.  6  to  ii,  decorative  features  are 
promised  in  the  illumination  of  the  building.  The  300-ft.  x 
175-ft.  ceiling  is  to  simulate  stained  glass  and  at  ii-ft.  centers 
will  be  studded  with  soo-watt  tungsten  lamps.  Illuminated 
fountains,  pillars  and  vases  will  complete  the  ornamental  light¬ 
ing  of  the  show. 


Electric  Motor  Trucks  on  Docks. — Fourteen  longshore¬ 
men  with  hand  trucks  have  been  displaced  at  the  Hoboken 
(N.  J.)  docks  of  the  Hamburg-American  Line  by  a  three¬ 
wheeled  electric  platform  truck  of  one-ton  capacity,  which  has 
a  low  platform  5  ft.  x  12  ft.  without  sides  and  can  travel 
twenty-four  miles  a  day  on  one  charge  at  a  rate  of  four  and 
one-half  miles  an  hour.  Two  similar  one-ton  trucks  and  two 
three-wheeled  trucks  with  a  carrying  capacity  of  four  tons 
are  used  for  transferring  castings  and  finished  parts  from  one 
part  of  a  factory  in  a  large  industrial  plant  to  another  and 
between  factory  buildings.  They  can  be  taken  on  freight  ele¬ 
vators  to  any  floor  in  the  factory  buildings. 


Baltimore  City  Lighting. — The  report  of  the  Department 
of  Lighting  of  the  City  of  Baltimore,  which  has  been  prepared 
by  Superintendent  McCuen,  shows  that  684  lamps  of  all  de¬ 
scriptions  have  been  added  to  the  service  during  the  past  year. 
There  were  400  gasoline  lamps  discontinued  owing  to  the 
changes  to  incandescent  lamps  and  also  for  economy.  Fifty 
overhead  arcs  w’ere  connected  with  the  conduit  system,  and 
139  lamps  of  all  sorts  were  transferred.  The  total  number  of 
lamps  now  in  Baltimore  is  11,340,  a  net  gain  over  1909  of  200. 
The  gas  meters  tested  up  to  July  i,  when  the  Public  Service 
Commission  took  charge  of  this  work,  were  21,897,  aod  the  fees 
from  these  and  5937  electric  meters  were  $2,784.10.  Street 
signs  to  the  number  of  908  were  put  in  position. 


Meeting  of  the  Brooklyn  Company  Section  of  the  N.  E. 

L.  A. — A  holiday  social  meeting  of  the  Brooklyn  Company 
Section  of  the  N.  E.  L.  A.  was  held  in  the  auditorium  of  the 
Johnston  Building.  Brooklyn,  on  Jan.  9.  The  speakers  of  the 
evening  were  Mr.  Henry  L.  Doherty  and  Mr.  T.  I.  Jones.  The 
former  spoke  on  “Rates,”  outlining  the  elementary  development 
of  the  various  rate  systems  at  present  in  vogue  and  pointing 
out  the  advantages  of  the  Doherty  system.  Mr.  Jones,  who  is 
the  general  sales  agent  of  the  Brooklyn  Edison  Company, 
spoke  on  the  “Development  of  Our  Business,”  which  as  pointed 
out  in  a  previous  issue  was  exceptionally  good  during  the  past 
year.  A  vaudeville  performance  was  given  after  the  meeting, 
followed  by  refreshments.  The  attendance  was  485  and  the 
meeting  did  not  adjourn  until  after  12:30. 


Christmas  Celebration  by  Toronto  Section  of  the  N.  E. 
L.  A. — The  Toronto  Section  of  the  National  Electric  Light 
Association  held  a  “Christmas  tree  festival”  on  Dec.  29  which 
proved  to  be  a  happy  event.  Following  a  vaudeville  show  by 
professional  performers  and  a  buffet  lunch  presents  were  dis¬ 
tributed  from  a  “Christmas  tree,”  every  one  of  the  150  mem¬ 
bers  being  appropriately  remembered.  Accompanying  the  gifts 
were  cleverly  arranged  limericks  that  tersely  portrayed  the 
eccentricities  of  the  various  members.  Mr.  W.  A.  Martin, 
assistant  general  manager  of  the  Toronto  Electric  Light  Com¬ 
pany,  was  presented  with  an  automobile,  he  lately  having  pur¬ 
chased  for  the  company  a  gas  car,  the  toy  being  a  slight  hint 
that  an  electric  carriage  would  be  a  far  better  advertiser  than 
the  gas  machine.  Tin  watches  w'ere  given  to  men  who  have  a 
tendency  toward  tardiness.  The  chief  power  engineer  received 
a  whistle,  and  was  requested  to  inform  the  assembly  as  to 
the  amount  of  horse-power  required  to  blow  the  toy.  The 
sales  manager,  who  has  made  a  specialty  of  electric  irons  dur¬ 
ing  the  past  season,  was  presented  with  a  toy  iron,  while  a 
member  who  has  a  tendency  toward  red-tapy  things  was  given 
a  blank  form  with  an  appropriate  limerick.  The  illuminating 


engineer  received  a  candle  and  the  chief  operator  a  magnet.  The 
committee  in  charge  of  the  arrangements  included  Messrs.  R. 
F.  Pack,  L.  V.  Webber,  E.  E.  Wheler,  Charles  Bawden,  H.  W 
Martin,  Mill  Pellett  and  Eugene  Creed.  At  the  next  regular 
monthly  meeting,  on  Jan.  26,  Mr.  T.  C.  Martin,  executive  secre¬ 
tary  of  the  National  Electric  Light  Association,  will  deliver  an 
address  on  “Organization.” 


Propose  Large  Water-Power  for  Muskogee,  Okla. — Plans 
have  been  formulated  by  J.  A.  Norman  and  other  business 
men  of  Muskogee,  Okla.,  to  dam  the  Grand  River  at  two 
water-power  sites  ten  miles  north  of  the  city,  utilizing  the  en¬ 
ergy  thus  generated  to  furnish  light,  drive  factories  and  operate 
electric  interurban  railways.  The  Grand  River  is  said  to  be 
capable  of  developing  more  than  100,000  hp  at  this  point,  and 
the  dam  proposed  would  be  40  ft.  high  and  1500  ft.  long.  A 
company  with  $1,500,000  is  to  be  formed,  according  to  the  plans 
of  Mr.  Norman,  who  is  styled  by  some  “the  father  of  Okla¬ 
homa  statehood.”  Muskogee  has  enjoyed  the  highest  rate  of 
growth  of  any  city  in  the  country,  jumping  from  a  town  of 
4300,  according  to  the  1900  census,  to  its  1910  population  of 
25.200.  It  lies  in  the  midst  of  an  important  oil  and  natural-gas 
country  and  deposits  of  coal  and  marble  are  only  forty  miles 
distant.  The  Arkansas  River  is  navigable  to  the  mouth  of  the 
Grand  River,  which  empties  into  it.  If  built  the  proposed  dam 
would  also  create  a  reservoir  for  the  water  supply  of  Mus¬ 
kogee. 


Janitors’  Wiring  Criticised.  —  .A  contributor  to  the 
Chicago  Daily  News  signing  himself  “Electrical  Engineer” 
points  out  that  almost  every  janitor  of  an  apartment  building 
thinks  he  knows  something  about  electricity  and  that  the  ama¬ 
teur  wiring  jobs  done  in  consequence  of  this  assumption  of 
knowledge  constitutes  a  real  danger.  Sometimes  extra  lamps 
are  placed  in  basements,  hallways  or  porches,  and  the  wiring 
is  often  done  by  the  janitor  by  means  of  lamp  cord  supported 
on  nails,  staples  or  anything  but  the  proper  insulating  material. 
Another  violation  of  the  municipal  regulations  for  wiring  is 
the  practice  of  many  janitors  of  connecting  up  an  alarm  clock 
with  a  weight  attachment  to  turn  off  the  hall  lamps  late  in  the 
evening.  These  clocks  are  usually  set  on  a  wooden  shelf  near 
the  meter  board  or  distributing  box,  and  the  connections  are 
frequently  made  with  lamp  cord  or  bell  wire.  This  form  of 
“jerry  wiring”  may  easily  constitute  a  fire  hazard.  Further¬ 
more,  a  city  ordinance  in  Chicago  provides  that  in  all  apart¬ 
ment  buildings  more  than  two  stories  high  the  owner  shall  keep 
a  lamp  in  use  on  each  floor  all  night  long. 


Electric  Club  cf  Chicago. — .‘\t  the  meeting  of  the  Electric 
Club  of  Chicago  on  Jan.  4  the  death  of  Mr.  Arthur  O.  Einstein, 
a  member  of  the  club,  was  announced,  and  Messrs.  W.  S. 
Taussig,  P.  R.  Boole  and  F.  S.  Hickok  were  appointed  a  com¬ 
mittee  to  take  suitable  action.  It  was  voted  that  the  dues  for 
the  remaining  portion  of  the  club  year  be  remitted  in  the  case 
of  all  new  members  sending  in  their  applications  before  Feb.  1 
After  President  F.  P.  Vose  had  extended  a  New  Year’s  greet¬ 
ing  to  the  members,  Mr.  A.  J.  Francis,  of  the  Chicago  office 
of  the  Fort  Wayne  Electric  Works,  read  a  brief  paper  on 
“Energy-Saving  Devices.”  The  speaker  contended  that  ap¬ 
paratus  resulting  in  economy  of  electrical  energy  is  really  to 
the  advantage  of  the  central-station  company  in  that  it  makes 
customers  pleased  and  in  the  end  advances  the  interests  of  the 
electric  service  company  also.  Tungsten  lamps,  low-voltage 
transformers,  bell-ringing  transformers  and  compensating  de¬ 
vices  for  use  in  connection  with  the  arc  lamps  of  moving- 
picture  shows  were  mentioned  as  appliances  of  this  description. 
Messrs.  .Arthur  Bessey  Smith,  C.  W.  Bender,  of  Cleveland, 
and  O.  B.  Duncan  took  part  in  the  discussion.  Afterward 
there  was  a  meeting  of  the  board  of  managers  of  the  Electric 
Club,  and  Messrs.  J.  G.  Pomeroy,  Frank  L.  Perry  and  H.  A 
Fife  were  appointed  as  a  nominating  committee  to  select  a 
ticket  to  be  voted  on  at  the  annual  meeting  on  Feb.  i 


Fig.  1 — Generator  Room  in  Station  of  the  Sanitary  District  of  Chicago  on  Drainage  Canai  at  Lockport,  lil. 


ing  station,  the  output  of  which  is  transmitted  back  to  Chicago 
and  used  for  municipal  and  commercial  lighting  and  power 
purposes. 

Until  igoo  Chicago  presented  the  peculiar  anomaly  of  a  city 
discharging  its  sewage  into  the  great  fresh-water  lake  at  its 
door,  and  yet  taking  from  that  same  lake  all  of  its  water  for 
drinking  purposes.  In  1892  work  was  begun  on  the  Drainage 
Canal  by  the  Sanitary  District  of  Chicago,  a  public  body  or¬ 
ganized  for  the  purpose  of  improving  the  condition  of  the 
water  supply  of  the  territory  in  and  adjacent  to  the  City  of 
Chicago.  When  completed  in  1900  this  Drainage  Canal  re¬ 
versed  the  direction  of  flow  in  the  former  stagnant  South 
Branch  of  the  Chicago  River,  which  was  the  principal  dis¬ 
charge  channel  of  the  city  sewer  system,  thus  sweeping  all  of 
the  refuse  that  formerly  decomposed  in  the  river  or  found  its 
way  out  to  the  lake  down  across  the  prairie  in  a  diluting  flood 
of  clean  Lake  Michigan  water,  purifying  itself  before  even  the 
end  of  the  artificial  channel  was  reached.  A  complete  system  of 
intercepting  sewers  discharging  into  the  new  channel  has  since 
been  completed,  and  elaborate  plans  have  been  formulated,  and 
partly  carried  out,  for  constructing  supplementary  channels 
which  shall  free  the  lower  end  of  Lake  Michigan  from  all 
other  contamination. 


velocity  of  about  1.5  miles  per  hour.  Throughout  its  entire 
length  the  Drainage  Canal  parallels  the  old  Illinois  &  Michi¬ 
gan  Canal,  which  gave  the  name  and  importance  of  Lockport 
to  the  little  Illinois  town  near  the  present  controlling  works. 
For  the  last  thirteen  miles  of  its  flow  the  Drainage  Canal  util¬ 
izes  the  valley  of  the  Desplaines  River,  and  the  latter  stream 
had  to  be  provided  with  a  new  bed  to  replace  that  appropriated 
by  the  canal.  The  cost  of  excavating  the  main  channel  and  the 
Desplaines  diversion,  exclusive  of  the  price  paid  for  the  right- 
of-way,  etc.,  was  over  $23,000,000.  The  material  moved  aggre¬ 
gated  nearly  30,000,000  cu.  yd.  of  earth  and  glacial  drift  and 
13,000,000  cu.  yd.  of  rock. 

.\t  the  southwestern  terminus  of  the  Drainage  Canal,  as  first 
planned,  is  the  Lockport  controlling  works,  designed  to  keep 
the  rate  of  flow  through  the  canal  constant,  in  accordance  with 
the  War  Department’s  limits  placed  on  the  amount  of  water 
which  may  be  diverted  from  Lake  Michigan.  These  control¬ 
ling  works  comprise  seven  sluice  gates  and  a  bear-trap  dam 
The  sluice-gate  openings  are  30  ft.  wide  between  masonry  abut¬ 
ments  and  the  gates  have  a  vertical  travel  of  20  ft.  The  bear- 
trap  dam  has  an  opening  160  ft.  wide  and  can  oscillate  through 
a  range  of  12  ft.  vertically.  This  great  hinged  barrier  is  raised 
and  lowered  by  hydraulic  pressure,  virtually  floating  into  posi- 
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ELECTRICITY  FROM  A  DRAINAGE  CANAL. 

Extensive  Hydroelectric  Development  of  the  Sanitary 
District  of  Chicago — I. 

The  Drainage  Canal  of  the  Sanitary  District  of  Chicago  is 
an  artificial  channel  thirty  miles  long  connecting  the 
South  Branch  of  the  Chicago  River  with  the  Desplaines 
River  at  a  point  below  Lockport,  and  designed  to  discharge 
about  840,000  cu.  ft.  of  Lake  Michigan  water  each  minute  into 
the  Desplaines  River  and  so  into  the  Illinois  River,  from  which 
it  finds  its  way  through  the  Mississippi  into  the  Gulf  of  Mexico. 
At  the  Desplaines  end  of  the  Drainage  Canal  this  water  has  a 
fall  of  about  34  ft,  providing  a  site  for  a  hydroelectric  generat¬ 


The  main  channel  of  the  Drainage  Canal,  as  first  chartered, 
extended  from  the  Chicago  River  at  Robey  Street  to  the  con¬ 
trolling  works  opposite  the  City  of  Lockport,  Ill.,  a  distance  of 
twenty-eight  miles.  For  the  first  thirteen  miles  of  this  distance 
the  canal  is  excavated  through  glacial  drift  and  gravel,  and 
measures  200  ft.  wide  at  the  water  line  and  24  ft.  deep.  The 
fifteen  miles  from  Willow  Springs  to  the  controlling  works  rep¬ 
resent  a  rectangular  prism,  161  ft.  x  24  ft.,  cut  from  the  solid 
limestones  of  the  Paleozoic  age.  In  places  the  floor  of  the 
excavation  is  35  ft.  below  the  country  surface,  although  the 
depth  of  the  canal  throughout  its  length  is  24  ft. 

The  earth  section  has  a  slope  of  one  in  40,000,  while  the 
smaller  rock  section  is  graded  to  one  in  20,000,  transporting 
the  canal’s  average  flow  of  10,000  cu.  ft.  per  second  at  a 
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tion  when  water  is  admitted  beneatli  the  leaves.  The  sluice¬ 
gates  are  operated  by  electric  motors. 

HYDROELECTRIC  DEVELOPMENT. 

With  the  original  plan  of  the  Drainage  Canal  completed  to 
the  Lockport  controlling  works,  it  became  obvious  that  the 
potential  energy  of  the  large  volume  of  water  dropped 
each  minute  over  the  spillway  of  the  controlling  works  was 
being  wasted.  In  the  next  few  miles  below  Lockport  the  bed 


Fig.  2 — Terminal  Station,  Chicago. 


of  the  Desplaines  River  drops  away  very  rapidly,  and  by  ex¬ 
tending  the  canal  a  mile  or  two  down  stream  it  was  realized 
that  a  head  of  30  to  40  ft.  could  be  secured,  making  about 
40,000  hp  available  in  the  water  delivered  through  the  Drain¬ 
age  Canal.  The  discharge  water  of  the  power  house  at  this 
point  could  then  be  utilized  as  the  headrace  of  a  second  gener¬ 
ating  station  at  a  lower  level,  and  so  the  first  amount  of  power 
might  be  duplicated. 

The  first  of  these  interesting  plans  has  been  completed  and 
in  operation  several  j'ears.  The  original  canal  was  extended 
two  miles  down  the  middle  of  the  broad  Desplaines  valley, 
between  massive  bulwarks  of  clay  and  stone  spoil,  faced  with 
concrete,  which  carry  the  surface  of  the  water  high  above  the 
chimney  tops  of  adjacent  houses.  This  power  extension  of  the 
original  canal  is  at  no  place  less  than  160  ft.  wide,  and  at  its 
downstream  terminus,  tw-o  miles  from  the  controlling  works, 
is  closed  across  by  the  generating  station  which  operates  under 
a  mean  head  of  34  ft.  Nearly  400,000  cu.  yd.  of  material  was 
used  in  the  construction  of  these  retaining  walls. 

The  suspension  of  nearly  40,000,000  cu.  ft.  of  water  behind 
artificial  retaining  walls  at  a  height  of  40  ft.  above  the  neigh¬ 
boring  city  of  Joliet,  Ill.,  backed  by  the  contents  of  thirty 
miles  of  canal  communicating  with  the  whole  of  Lakes  Michigan 
and  Huron,  was  one  of  the  results  of  this  extension  canal,  and 
although  all  of  the  structures  holding  this  immense  body  of 
water  had  been  designed  with  a  liberal  factor  of  safety,  it  was 
decided  to  provide  means  for  shutting  off  the  extension  canal 
in  case  trouble  should  ever  develop  below  the  natural  exca 
vated  canal  section. 

The  structure  provided  for  this  duty  of  closing  the  184-ft. 
canal  entry  was  the  famous  “butterfly  dam,”  the  only  one  of 
its  kind  in  existence.  This  dam  comprises  a  184-ft.  movable 
leaf,  30  ft.  high,  pivoted  at  its  center,  and  which,  normally  held 
in  position  parallel  to  the  canal  banks,  is  arranged  to  be  swung 
across  the  channel,  closing  it  completely.  The  lower  pivot, 
which  in  service  sustains  a  pressure  of  3,776.000  lb.,  is  a  32-in. 
steel  cylinder  built  in  a  steel  frame  which  is  sunk  40  ft.  into 
the  rock  bottom  of  the  channel.  The  upper  pivot,  which  in 
service  sustains  a  thrust  of  1,800.000  lb.,  is  carried  on  a  brace 
span  of  truss  construction,  supported  at  its  extremities  on  two 
concrete  piers,  190  ft.  apart,  between  w’hich  the  movable  leaf 
is  free  to  swing.  In  its  normal  open  position  the  butterfly  dam 
thus  leaves  a  navigable  channel  80  ft.  on  each  side  of  the  piers. 

To  close  the  dam  the  leaf  is  first  started  by  a  motor-driven 
rack-and-pinion  which  throw's  it  into  the  current.  Six  6-ft.  x  4- 
fL  valves  or  gates  are  inserted  in  each  half  of  the  leaf.  To 


hasten  the  closing  of  the  dam  all  of  the  gates  on  the  counter- 
current  side  of  the  swing  are  opened,  while  those  on  the  current 
side  are  closed.  This  presents  a  greater  effective  pressure  on 
the  one  side  than  the  other,  and  the  leaf  rapidly  moves  into 
place,  where  it  is  secured  by  closing  an  end-lock  on  the  east 
abutment.  To  open  the  leaf  the  reverse  gates  are  operated 
and  the  greater  pressure  accordingly  applied  to  the  other  side, 
swinging  the  dam  back  to  its  central  position>  An  underground 
tunnel  is  provided  for  the  operator’s  use  from  a  shaft  in  the 
west  abutment  to  one  in  the  north  pier,  where  the  control  ap¬ 
paratus  is  located.  The  butterfly  leaf  weighs  710  tons,  and 
1080  tons  of  steel  were  used  in  the  dam  structure. 

The  two-mile  stretch  of  extension  canal  between  the  con¬ 
trolling  works  and  the  power  house  is  of  irregular  width,  in 
110  place  less  than  160  ft.,  and  has  a  mean  depth  of  24  ft.  The 
hydraulic  works  at  the  power-house  end  of  the  extension  canal 
comprise  a  34-ft.  lock  capable  of  taking  vessels  up  to  20  ft. 
beam;  a  48-ft.  bear-trap  gate  spilling  from  the  main  channel; 
a  i2-ft.  bear-trap  gate  for  clearing  the  power-house  forebay, 
and  the  eight  turbine  penstocks  through  which  water  is  ad¬ 
mitted  to  the  water-wheels  driving  the  generators  within  the 
station. 

The  present  canal  lock,  which  complies  with  the  legal  require¬ 
ments  imposed  by  the  Legislature,  measures  130  ft.  long  be¬ 
tween  gates  and  22  ft.  wide  between  walls.  Its  maximum  lift 
between  levels  is  40  ft.,  and  with  12  ft.  of  water  over  its  sills 
at  the  lower  level  the  height  of  its  gates  is  probably  exceeded 
by  no  other  lock.  Both  gates  and  valves  are  operated  by  elec¬ 
tric  motors  from  control  boards  in  the  lock-tender’s  cabin. 
These  control  panels,  built  by  the  Cutler-Hammer  Company, 
report  the  operation  of  the  gates  or  valves,  together  with  their 
position,  by  the  lighting  of  colored  lamps.  Duplicate  head 
gates  are  provided,  in  case  of  accident.  The  regular  gates  are 
moved  by  motor-driven  winches  which  wind  up  cables.  The 
valves  for  emptying  and  filling  the  lock  are  of  unique  con¬ 
struction.  They  consist  of  a  pair  of  huge  concentric  hollow 
cylinders,  the  inner  one  reaching  up  to  the  low-water  level, 
with  which  it  communicates,  and  the  outer  one  extending  to 
the  high  level,  at  which  it  is  surrounded  by  water  admitted 
through  a  conduit  passage  in  the  lock  masonry.  The  tall  outer 
cylinder  rests  on  a  fitted  seat,  which  acts  as  the  valve.  When 
lifted  by  the  motor  this  cylinder  admits  the  flow  of  water 
under  its  lower  end  and  over  into  the  short  cylinder,  from 
which  it  discharges.  The  discharge  ports  in  the  lock  are  in 
the  center  of  the  side  walls  and  are  arranged  so  that  eddies 


Fig.  3 — Down-Stream  Side  of  Power  House;  Spillway  at  Right. 


cannot  be  produced  which  will  cause  vessels  to  be  lashed  back 
and  forth.  The  lock  can  be  emptied  in  eight  minutes. 

At  the  east  side  of  the  present  lock  provision  has  been  made 
for  constructing  a  large  ship  lock  which  will  take  any  vessel 
plying  on  the  Lakes-to-the-Gulf  waterway,  of  which  the 
Drainage  Canal  forms  the  first  link. 

Next  to  the  lock  structure  are  the  two  movable  bear-trap 
dams,  from  which  vessels  entering  the  lock  are  protected  by  a 
concrete  fender-pier.  The  48-ft.  dam,  which  has  a  vertical 
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have  now  been  installed  and  are  in  operation.  The  three  e.\- 
citer  units  for  serving  these  machines  are  also  complete. 

The  four  alternators  in  the  west  half  of  the  station  arc 
driven  by  6ooo-hp  Wellman-Seaver-Morgan  water-wheels,  each 
horizontal  turbine  shaft  penetrating  the  north  bulkhead  wall 
and  carrying  six  Jolly-McCormick  54-in.  runners  located  in  the 
penstock  chambers  before  described.  The  turbine  shafts  are 
12  in.  in  diameter  and  71  ft.  5  in.  in  length,  and  are  made  in 
three  sections,  of  open-hearth  steel,  nickel  steel  and  annealed 
nickel  steel  respectively,  corresponding  to  the  increasing  torque 
imposed  as  the  shaft  nears  the  generators.  Alternators  Nos 
5  and  6  are  driven  by  S.  Morgan  Smith  water  turbines  built 
under  specifications  similar  to  those  of  the  first  four.  These 
units  all  operate  at  a  rated  speed  of  163  r.p.m.  .At  0.8  gate 
opening  they  use  too, coo  cu.  ft.  of  water  per  minute  and  de¬ 
velop  5360  hp.  The  draft  tubes  are  molded  in  the  concrete 
of  the  power-house  foundations  and  discharge  the  tail  water 
with  a  minimum  of  disturbance  or  loss  of  suction  head. 

The  six  4000-kw.  66oo-vo]t.  6o-cycIe.  three-phase  alternating- 


Fig.  5 — Butterfly  Dam  Closed  at  Controlling  Works. 


current  generators  were  built  by  the  Crocker-Wheeler  Com¬ 
pany,  Ampere,  N.  J.  The  rotors  measure  18  ft.  in  diameter 
and  are  connected  directly  to  the  turbine  shafts  revolving  at 
163  r.p.m.  Nos.  i,  2,  3  and  6  have  their  armature  conductors 
built  of  bar  sections  inserted  in  the  partly  open  slots,  while 
Nos.  4  and  5  have  had  this  construction  replaced  by  form- 
wound  coils. 

Three  350-kw,  250-volt  direct-current  exciter  generators  are 
provided.  Two  of  these  were  built  by  the  Crocker- Wheeler 


supported  by  steel-truss  constructiou  without  interior  supports 
The  interior  of  the  station  is  lined  throughout  with  white- 
enameled  brick,  presenting  an  uncommonly  handsome  ap¬ 
pearance. 

The  station  has  been  designed  for  eight  4000-kw  water¬ 
wheel-driven,  alternating-current  generator  units,  of  which  six 


Fig.  7 — Interior  View  of  Submerged  Turbine  Chambers. 


tical  cylindrical  wells  or  tubes  extending  from  the  penstock 
roof  to  the  turbines,  20  ft.  below.  In  the  central  penstock 
chamber  are  contained  the  water-wheels  for  the  three  exciter 
sets.  The  down-stream  bulkhead  of  the  penstocks  forms  the 
north  wall  of  the  power  house. 

POWER  HOUSE. 

The  hydroelectric  generating  station  of  the  Sanitary  District 
is  a  concrete  structure  385  ft.  x  70  ft.  in  floor  plan  and  47 
ft.  high,  measured  to  the  eaves.  The  roof,  of  red  tile,  is 


travel  of  T4  ft.,  spills  water  from  the  main  canal,  and  is  used 
in  conjunction  with  the  controlling  works  at  Lockport,  two 
miles  back,  to  govern  the  amount  of  water  flowing  in  the  canal, 
compensating  for  the  different  demands  of  the  water-wheels 
with  variations  of  load.  A  fall  of  about  three  feet  is  noted 
between  the  normal  height  of  the  water  in  the  canal  at  the 


Fig.  4 — Forebay  and  Rocks  at  Power  House. 


Fig,  6 — Operating  Switchboards,  Power  House. 


power  house  and  the  level  of  Lake  Michigan.  The  main  48-ft. 
bear-trap  dam  at  the  lower  plant,  like  the  adjacent  12-ft.  dam 
which  is  used  for  clearing  the  forebay,  is  hydraulically  oper¬ 
ated  by  varying  the  height  of  the  water  column  in  a  “bucket” 
communicating  with  apertures  inside  the  leaf,  thus  causing 
the  dam  virtually  to  float  up  to  the  required  height. 

The  forebay  for  the  power  house,  which  takes  a  triangular 
slice  out  of  the  canal  extension  along  its  west  bank,  is  pro¬ 
tected  against  ice  and  floating  material  by  a  skew  fender-boom 
of  massive  concrete  construction,  pierced  by  fourteen  submerged 
arched  openings,  each  19  ft.  wide.  The  penstock  entries  to  the 
turbine  chambers  are  guarded  by  slanting  racks  of  J^-in.  x  3-in. 
steel  bars  placed  at  3-in.  intervals.  Each  of  the  nine  penstock 
chambers  is  32  ft.  wide,  74  ft.  long  and  28  ft.  high,  and  they  are 
separated  by  reinforced-concrete  walls  6  ft.  thick,  so  that  any 
chamber  may  be  emptied  without  imperiling  the  adjacent  ones 
under  pressure.  Each  of  the  six  completed  main  chambers 
contains  a  6ooo-hp  six-runner  horizontal  water-turbine  set. 
.Access  to  the  bearings  of  these  machines  is  given  through  ver 
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Company  and  are  driven’  by  6oo-hp  Wellman-Seaver-Morgan 
turbines;  the  third  is  of  Western  Electric  manufacture  and  is 
driven  by  a  6oo-hp  S.  Morgan  Smith  Company  turbine.  The 
exciter  sets  are  mounted  on  the  main  generator  floor,  mid¬ 
way  between  the  two  four-unit  sections  of  the  main  alter¬ 
nating-current  equipment. 

The  6ooo-hp  turbines  have  their  speed  automatically  con¬ 
trolled  by  Lombard  oil  governors  which  are  being  installed  to 
replace  the  mechanical  governors  at  first  used.  The  three 
exciter  turbines  are  controlled  by  mechanical  governors,  two 
being  of  the  Lombard-Replogle  type  and  one  of  the  Wood¬ 
ward  type. 

The  electrical  equipment  in  the  power  house  is  ranged  on 
three  floors — the  main  generator  floor  and  two  balconies.  On 
the  first  floor,  besides  the  generating  units,  are  the  6600-44,000- 
volt  step-up  transformers  and  the  6600-volt  transfer  buses. 
The  first  balcony  carries  the  remote-control  benchboard  and 
switching  apparatus,  the  high-tension  transformer  switches 
and,  at  the  east  end,  the  44,000-volt  electrolytic  lightning  ar¬ 
resters.  On  the  top  or  second  balcony  are  the  main  buses 
and  the  outgoing-line  buses,  the  high-tension  tie  switches  and 
the  generator  rheostats. 

From  the  water-wheels  to  the  12,000-volt  buses  of  the  ter¬ 
minal  station  all  apparatus  of  every  kind  is  of  well-known 


manner  as  at  the  power  house,  permitting  the  entire  plant  to 
be  operated  as  one  or  as  three  wholly  separate  plants,  intern 
ruptions  on  one  not  affecting  the  others  in  any  manner.  To 
carry  this  plan  through  the  entire  system  required  the  most 
careful  preparatory  work.  The  only  complicated  part  of  the 
operating  system  is  on  the  duplicate  12,000-volt  busbars,  where 
the  outgoing  distributing  circuits  may  be  switched  from  either 
of  two  sections  of  busbars  normally  used  on  each  section,  but 
may,  in  case  of  necessity,  be  transferred  to  any  particular 
section — a  flexibility  that  probably  will  never  be  required.  The 
ordinary  operation  is  thus  simple  as  compared  with  many  of 
the  large  stations. 

As  before  mentioned,  the  station  design  has  followed  the 
idea  of  taking  each  generator  with  its  bank  of  transformers 
as  a  unit,  although  providing  transfer  connections  on  the 
6600-volt  side  in  case  it  becomes  necessary  to  operate  a  genera¬ 
tor  with  other  than  its  own  transformer  group.  The  main 
44,ooo-volt  high-tension  bus  is  arranged  for  sectionalizing  into 
three  parts,  from  each  of  which  one  of  the  outgoing  transmis¬ 
sion  circuits  (the  third  is  now  being  strung)  is  fed. 

From  the  generators  the  6600-volt  circuits  are  taken  over  600,- 
000-circ.  mil  conductors  to  the  hinge  clips  of  450-amp  double¬ 
throw  hook  switches,  protected  by  oil-switch  breaks,  making 
it  possible  to  feed  from  the  generators  directly  into  the  6600- 


Flg.  8 — Diagram  of  Switching  Arrangement  of  Power  House,  Transmission  Lines  and  Terminal  Station. 


standard  design  and  in  every  respect  had  passed  through  the 
experimental  period.  No  special  apparatus  or  complications 
of  any  kind  were  permitted  to  enter  into  the  construction  and 
design,  therefore  the  matter  of  operation  is  simplified  without 
sacrificing  flexibility.  A  skeleton  diagram  of  connections — 
from  which  instrument  wiring  has  been  eliminated,  not  being 
important,  as  each  unit  has  its  own  system,  rendering  switch¬ 
ing  of  instruments  unnecessary — is  shown.  Each  water-wheel 
generator  and  transformer  bank  is  treated  as  a  unit  straight 
through  to  the  high-tension  bus.  Every  connection  on  each 
of  the  six  units  is  identical  and  will  be  found  in  a  relative 
location :  in  fact,  there  are  six  identical  plants  terminating  at 
a  given  point.  An  operator  learning  one  complete  unit  knows 
the  entire  system  of  connections  and  where  to  find  them. 
This  could  be  accomplished  only  by  paralleling  the  generators 
at  all  times  on  the  high-tension  side,  although  it  could  be  done 
on  the  low-tension  side  if  necessary. 

At  the  high-tension  busbars  the  units  are  grouped  in  pairs 
and  can  be  operated  as  such  on  separate  circuits  through  to 
the  terminal  station,  at  which  point  the  connections  are  car¬ 
ried  through  to  the  low-tension  busbars  in  exactly  the  same 


volt  buses  or  the  step-up  transfer  banks,  or  both.  From  the 
66oo-volt  buses,  through  Hartman  hand-operated  oil  switches 
mounted  on  an  enameled-brick  partition  at  the  center  of  the  sta¬ 
tion,  four  66oo-volt  circuits  are  taken  off  for  transmitting  energy 
to  several  nearby  industrial  plants.  The  66oo-volt  buses  are  car¬ 
ried  the  length  of  the  station  in  marble-slab  channels,  mounted 
on  enameled-brick  partitions,  behind  which  the  transformers  are 
installed.  Eighteen  of  these  1333-kw  oil-insulated,  water-cooled 
General  Electric  6600-44,000-volt  step-up  transformers  are  now 
in  place,  grouped  in  six  delta-connected  4000-kw  banks,  one 
corresponding  to  each  generator.  The  high-tension  leads  from 
each  transformer  bank  are  carried  through  the  ceiling  to  two 
General  Electric  type  H  motor-operated  oil  switches  on  the 
first  balcony.  These  transformer  switches  are  connected  in 
series  and  serve  as  a  double  break  for  disconnecting  the  trans¬ 
formers  from  the  main  high-tension  bus.  The  oil  switches  are 
enclosed  in  enameled-brick  compartments,  the  walls  of  which 
are  extended  to  protect  the  connecting  buses  and  hook  switches. 
From  the  transformer  switches  the  lines  again  ascend  to  the 
main  bus  on  the  second  balcony.  This  bus  is  made  up  of  rod 
conductors  carried  on  petticoat  insulators  between  single-course 
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barriers  of  enameled  brick,  2  ft.  6  in.  high,  erected  on  the  con¬ 
crete  floor.  This  bus  runs  the  length  of  the  gallery,  and  at 
present  is  divided  into  three  parts,  by  General  Electric  type  H 
motor-operated  sectionalizing  oil  switches,  to  each  of  which 
sections  two  of  the  transformer  banks  may  be  connected 
through  the  double-break  oil  switches,  as  before  mentioned.  In 
turn  from  each  of  these  three  sections  similar  remote-con¬ 
trolled  oil  switches  connect  to  the  three  transmission  circuits 
which  will  shortly  be  in  operation  into  Chicago.  These  circuits 


is  also  provided,  for  the  station  lighting  circuits.  The  Cutler- 
Hammer  remote-controlled  generator  and  exciter  field-rheo¬ 
stats  are  mounted  on  the  second  balcony,  just  above  the  control 
apparatus  above  enumerated. 

Of  course,  the  principal  output  of  this  generating  station  is 
transmitted  to  Chicago  over  the  steel-tower  transmission  line 
paralleling  the  Drainage  Canal,  but  several  small  blocks  of 
6600-volt  power  are  distributed  to  nearby  industrial  establish¬ 
ments  and  for  city  lighting  at  Joliet  and  Lockport,  respect- 


tric  totalizing  kilowatt-hour  meters.  At  the  right  are  the  three  length  of  the  station  close  to  the  south  wall  behind  the  trans¬ 
exciter  panels,  and  at  the  left  is  a  swinging  bracket  carrying  a  former  banks. 

synchroscope,  two  Hartman  reed-type  frequency  meters  and  The  power  house  was  put  into  operation  December  28,  1907, 
Thomson  frequency  meters  and  voltmeters,  which  can  be  ap-  and  with  the  dams  and  lock  cost,  complete,  $800,000  exclusive 
plied,  through  plug  connections,  to  any  circuit  on  the  board.  of  electrical  machinery.  The  operating  staff  comprises  a  force 

Behind  the  switchboard,  on  an  enameled-brick  pedestal,  are  of  eighteen  men,  all  neatly  uniformed,  who  work  on  eight-hour 

the  General  Electric  solenoid-operated  exciter  switches,  and  shifts.  Besides  the  superintendent  and  his  assistant  there  are 

another  pedestal  carries  the  motor-operated  generator-field  four  operators,  four  assistant  operators,  four  oilers  and  four 

switches.  A  Western  Electric  250-125-volt,  lo-kw  balancer  set  generator  tenders 


Fig.  11 — 44,000-Volt  Busbar  Compartments. 


ively  three  and  two  miles  distant.  This  66oo-volt  energy  is 
tapped  from  the  transfer  bus  through  Hartman  oil  switches 
mounted  on  an  enamele'd-brick  partition  in  the  center  of  the 
transformer  groups,  and  the  separate  circuits  are  cabled  up 
through  the  gallery  structure  to  overhead  lines  in  the  top  bal¬ 
cony,  where  they  are  connected  to  the  66oo-volt  transmission 
lines.  These  circuits  are  protected  by  General  Electric  6600- 
volt  star-connected  electrolytic  lightning  arresters,  comprising 
three  separate  piles  of  aluminum  disks  inclosed  in  a  single 
enveloping  tank  and  having  their  neutral  or  bottom  point 
grounded. 

The  generator  floor  of  the  power  house  is  served  by  a  40- 
ton  Whiting  crane,  and  a  narrow-gage  railway  track  runs  the 


arc  carried  along  the  gallery  on  bus  construction  in  double-tier 
barriers,  similar  to  that  employed  with  the  main  bus.  At  the 
east  end  of  the  gallery  they  rise  through  choke  coils  to  the 
high-tension  entries  connecting  to  the  pole  line,  and  just  within 
the  station  have  discharge  taps  taken  off  to  the  44,000-volt 
General  Electric  aluminum-cell  electrolytic  lightning  arresters 
which  are  mounted  below  on  the  first  gallery. 

The  control  of  the  operating  units  is  effected  and  all  switch¬ 
ing  operations  are  performed  from  a  remote-control  bench¬ 
board  on  the  first  balcony,  which  commands  a  view  of  the  en¬ 
tire  generator  room.  This  marble  switchboard  comprises  six 
generator  panels  with  Thomson  ammeters,  power-factor  me¬ 
ters,  indicating  wattmeters  and  voltmeters,  and  General  Elec- 


Flg.  12— 44,000- Volt  Electrolytic  Arrester. 


Fig.  10 — Transformers  In  Power  House. 
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Fig.  9 — Oll-Switch  Gallery,  Power  House. 
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ELECTRICAL  PROPERTIES  OF  COMPOUND 
WIRES— III. 


By  Frank  F.  Fowle. 


A  SERIES  of  determinations  of  resistance  and  inductance 
•  was  made  by  the  Electrical  Testing  Laboratories,  New 
York,  for  a  manufacturer  of  composite  wire,  which  will 
be  considered  in  some  detail.  These  tests  covered  ohmic  re¬ 
sistance,  effective  resistance  to  alternating  currents  of  low  fre¬ 
quency,  inductive  reactance  and  impedance.  The  mean  diameter 
of  each  sample  was  determined  from  several  measurements  and 
the  core  diameter  and  the  shell  thickness  were  determined 
approximately.  The  lengths  tested  were  6o  ft.  of  No.  6  and 
No,  9  B.  &  S.  gage  and  50  ft.  of  Nos.  8,  10,  12  and  14  B.  &  S. 

The  measured  ohmic  resistance  to  direct  currents  is  given  in 
Table  XIV,  in  ohms  per  1000  ft.  at  >26  deg.  C.  (78.8  deg. 
Fahr.).  The  corresponding  resistance  of  solid  copper  of  equal 
size,  at  the  same  temperature,  was  calculated  as  follows : 
Matthiessen’s  meter-gram  standard  of  0.14173  ohm  for  pure 
annealed  copper  at  o  deg.  C.  is  equivalent  to  9.591  ohms  per 
mil-foot,  or  a  mile-ohm  of  809.3  lb-  Taking  the  average 
temperature  coefficient  as  0.0042  per  i  deg.  C.,  from  o  deg.  C., 
and  the  conductivity  of  hard-drawn  copper  as  98  per  cent  for 
Nos.  6,  8  and  9  and  97  per  tent  for  Nos.  10,  12  and  14,  the 
resistance  of  a  hard-drawn  solid  wire  of  copper  at  26  deg.  C. 
was  calculated  for  equal  mean  diameters  of  copper-clad. 

TABLE  XIV. — CONDUCTANCE  RATIOS  OF  COPPER-CLAD  STEEL  TO  HARD- 
DRAWN  COPPER,  FROM  MEASUREMENT. 


Mean 

OHMS  PER  1000  FT. 

Conductance 

B.  &  S. 

Diameter 

Ratio  of 

Gage. 

(Inches).  | 

j  Copper-Clad. 

Copper. 

Copper-Clad. 

6 

0.162 

0.9383 

0.4136 

0.4408 

8 

0.128  ; 

1.742 

0.6626 

0.3803 

9 

0.115 

1.850 

0.8208 

0.4437 

10 

0.104 

2.280 

1  .014 

0.4447 

12 

0.080 

3.740 

1.714 

0.4582 

14 

0.067 

5.560 

2.443 

0.4394 

Average 

1  0.4345 

This  copper-clad  wire  is  rated  to  have  an  average  conductance 
ratio  of  40  per  cent,  with  an  allowable  variation  betw'een  the 
limits  of  35  per  cent  and  45  per  cent  in  any  coil.  The  actual 
average  showm  in  Table  XIV  is  about  3.5  per  cent  above  the 
rating.  The  observed  temperature  coefficient,  taking  an  aver¬ 
age  value  per  i  deg.  C,  from  zero,  varied  between  0.0016  and 
0.0035  with  a  mean  of  0.0021. 

The  measurements  of  core  diameter  and  shell  thickness  are 
checked  with  the  over-all  mean  diameters  in  Table  XV,  with 
the  view  of  showing  their  precision  and  later  calculating  the 
conductance  ratio  of  the  steel  in  the  core. 


TABLE  XV. — PHYSICAL  DIMENSIONS  OF  COPPER-CLAD  STEEL  WIRES. 


MEASURED.  1  OVKR-ALL  CALCULATED. 

B.  &  S.  - - - I  DIAMETER,  r,  _ _ 

Gage.  Core  |  Shell  I  -  - . .  -  , 

Diameter.  1  Thickness'  Calcu-  I  Meas- 
I  2r,  I  r,  —  r,  lated.  ured.  !  ri*  ri 


6  1 

1  0.13  i 

0. 

016 

0. 

162 

1  0. 

162 

1  0. 

.644  { 

1  246 

8  1 

0.10 

0 

014 

0. 

128  1 

1  0. 

128 

1  0, 

.610 

1.280 

9 

0.09 

‘  0 

012 

0. 

114 

1  0. 

,115 

:  0, 

,612 

1,278 

10 

0.08 

0 

.012 

0 

104 

0. 

104 

0 

.592 

1  .300 

12 

0.05 

0 

.015 

0. 

.080 

0 

080 

14 

0.04 

0 

.018 

0 

076 

0 

067 

1 

Average  I  0.615  I  1.276 


The  application  of  this,  formula  gives  results  as  follows: 


B.  &  S. 

6 

9 

10 


Pe 

pT 

0.132 

0.095 

0.062 


The  formula  when  applied  to  the  No.  8  gage  sample  shows  a 
slightly  negative  conductance  ratio  for  the  steel,  which,  of 


TABLE  XVI. — RATIO  OF  APPARENT  TO  OHMIC  RESISTANCE.  FOR 
COPPER-CLAD  STEEL  WIRE. 

NO.  6  B.  &  S.  GAGE. 


Current  in  Amperes. 

1 

RATIO  OP  APPARENT  TO  OHMIC  RESISTANCE. 

25  Cycles. 

40  Cycles. 

60  Cycles. 

5 

1.013 

1.013 

1.013 

10 

1  1.015 

20  ■ 

1.018 

1.022 

1.029 

35 

1.043 

1 

NO.  8  B.  &  S.  GAGE. 


5 

1.003 

1.003  j 

1.003 

10 

1 .009 

i 

20 

1.022 

1.026 

1  .028 

25 

j  1.035 

NO.  9  B.  &  S.  GAGE. 


5 

1.005 

1  005 

1  005 

10 

1 .006 

15 

1.009 

1.009 

1  .009 

20 

1.012 

NO.  10  B.  &  S.  GAGE. 

5  j 

1.004 

1.004 

1.004 

10 

1.005 

15 

1.006 

1.006 

1.006 

20 

1 

1.007  j 

NO.  12  B.  &  S.  GAGE. 

4 

1.000 

!  1 

'  1.000 

j  1.000 

8 

1  001 

12 

16 

1 .005 

1 

NO.  14  B.  &  S.  GAGE. 

3 

;  1.000 

1 .000 

1 .000 

6 

1.002 

9 

1 . 006 

1 

12 

1  1.006 

1.006 

1  1.006 

The  last  two  columns  of  Table  XV  are  calculated  from  the 
mean  measured  over-all  diameter  and  the  core  diameter.  The 
maximum  possible  error  in  the  core  diameter,  as  given,  is  large 
and  in  the  case  of  No.  6  B.  &  S.  wire  it  amounts  to  about  ±. 
3  per  cent;  for  smaller  sizes  the  error  is  probably  still  larger. 

The  conductance  ratio  of  the  steel  in  the  core  may  be  calcu¬ 
lated  from 


course,  cannot  exist;  the  result  is  probably  ascribable  to  some 
defect  in  the  copper  shell  which  impaired  its  conductivity.  The 
result  upon  which  most  reliance  can  probably  be  placed  is  that 
obtained  from  the  No.  6  B.  &  S,  sample,  because  it  has  the 
largest  diameter  and  is  therefore  most  readily  measured  with 
fair  precision.  Even  here,  however,  an  error  of  3  per  cent  in 
the  core  diameter  will  produce  a  final  error  of  about  40  per  cent 
in  the  conductance  ratio  of  the  steel,  as  computed  by  this 
method. 
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Admittedly  the’  method  is  not  one  that  would  be  chosen  for 
such  work,  but  no  substitute  is  here  available.  It  is  apparently 
the  case,  however,  that  the  conductance  ratio  of  the  steel  di¬ 
minishes  with  decreasing  wire  sizes.  The  average  ratio  for 
No.  6  and  No.  9  is  0.1 13  and  the  average  for  Nos.  6,  9  and  10 
is  0.096. 

There  is  considerable  difficulty  in  making  an  accurate  meas¬ 
urement  of  the  core  diameter,  because  the  core  does  not  retain 


TABLE  XVll. — INDUCTIVE  REACTANCE  OF  COPPER-CLAD  STEEL  WIRES 
PER  1000  FT.  WITH  12-IN.  SPACING. 

NO  6  B.  &  S.  GAGE. 


Current  in  Amperes. 

INDUCTIVE  REACTANCE  IN  OHMS  PER  1,000  FEET  OP 
CONDUCTOR. 

25  Cycles. 

40  Cycles. 

60  Cycles. 

5 

0.060 

0.097 

0.  146 

10 

0.062 

20 

0.070 

I  0.108 

0.  158 

35 

0 . 080 

NO.  8  B.  &  S.  GAGE. 


The  ratio  of  apparent  resistance  to  ohmic  resistance,  with 
alternating  currents,  is  given  in  tTable  XVI.  The  measure¬ 
ments  of  apparent  resistance  were  made  at  25  cycles,  40  cycles 
and  60  cycles.  The  ratio  is  independent  of  the  frequency, 
under  60  cycles,  for  No.  9  B.  &  S.  and  sizes  smaller;  for  No.  8 
and  No.  6  the  ratio  is  independent  of  frequency  at  low  current 
densities,  but  increases  very  slightly  with  increasing  frequency 
when  the  current  density  is  high.  For  all  sizes  the  ratio  in¬ 
creases  with  increasing  current  density,  but  at  a  faster  rate  in 
the  large  sizes  than  in  the  small.  The  increase  in  the  ratio 
with  increasing  current  density,  at  constant  frequency,  indicates 
an  increasing  permeability  of  steel. 

The  measurements  of  inductive  reactance  were  made  on 
rectangular  loops  with  separations  of  12  in.,  18  in.  and  24  in. 
Four  current  values  and  three  frequencies  were  employed,  as 
indicated  by  Table  XVI.  The  total  number  of  measurements 
is  too  great  to  permit  presentation  here  in  brief  tabulated 
form,  but  the  results  obtained  with  a  12-in.  separation  arc 
presented  in  Table  XVII.  The  inductance  of  a  single  conductor 
of  radius  r,  and  parallel  to  its  return  conductor  or  mate  at  a 
distance  d,  excluding  the  internal  inductance  of  the  conductor 
itself,  is  given  by 

ii 

Lt,  =:2Molog -  (88) 

Ta 


5  1 

0.066 

0.110 

0.167 

10  ! 

0.074 

20  i 

0.092 

0.150 

0.209 

25  j 

0.  100 

NO.  9  B.  &  S.  GAGE. 

5 

0.060 

0.098 

0.140 

10 

0.064 

i 

15 

0.068 

0.104 

0.154 

20 

0.072 

NO.  10  B.  &  S.  GAGE. 

5  ! 

0.056 

0.096 

0  142 

10 

0.060 

15 

0.062 

0.  104 

j  0.166 

20 

0.064 

1 

NO.  12  B.  &  S.  GAGE. 

4 

0.056 

^  0.088 

0.138 

8 

0.058 

12 

0.060 

0.097 

0.142 

16 

0.062 

J _ 

NO.  14  B.  &  S.  GAGE. 


3 

0.050 

1  0.089  j 

0  130 

6 

0.054 

i  ■  ! 

9 

0.056 

1 

12 

0.058 

1  0.096 

0.142 

an  accurate  cylindrical  form,  but  varies  therefrom  in  a  slightly 
irregular  manner.  The  conductance  ratios  for  the  wire  as  a 
whole,  given  in  Table  XIV,  go  to  show  that  within  this  range 
of  sizes  the  proportions  of  steel  and  copper  remain  fairly  uni¬ 
form  and  are  not  substantially  altered  by  the  drawing  process. 
It  does  not  appear  whether  all  these  samples  of  wire  were 
drawn  from  the  same  billet,  or  even  whether  the  steel  came 
from  the  same. heat,  but  presumably  there  was  some  diversity 
in  this  respect. 


The  multiplication  factor  to  convert  this  into  henries  per 
1000  ft.  of  conductor  is  0.00007018. 

The  value  of  Mo  for  air  may  be  taken  as  unity  and  hence, 
per  1000  ft., 

d 

Lo  =  0.0001404  log  (89) 

r. 

By  computing  from  Table  XVII  the  corresponding  values  of 
inductance,  and  deducting  therefrom  the  proper  values  of  Lo, 
the  remainders  will  be  the  values  of  inductance  within  the  con¬ 
ductor  and  the  values  of  permeability  of  steel  can  then  be 
found.  The  value  of  permeability  thus  found  is,  of  course,  the 
apparent  value,  and  is  moreover  an  average  value,  the  flux 
density  being  non-uniform. 

Considering  first  the  No.  6  B.  &  S.  sample  by  itself,  the 
following  set  of  values  holds  simultaneously : 

—  =0.132 

P, 

II  =-0.441 
«,  =  0.614 
n.,  =  0.386 

=  1.246  "  (90), 

r, 

A,  =  0.644 
At  =  0.356 

/,  =  0.193 

/,  =  0.807 

L„  =  0.0186  M,  -f  0. 165  M, 

The  internal  inductance  in  henries  per  lOOo  ft.  of  No.  6  con¬ 
ductor  is  given  from  the  last  expression  above  by 

L,t  =  0.000000567  M,  -f  0.00000503  (91) 

The  results  of  calculating  the  apparent  average  permeability 
from  (91),  and  from  those  results  the  corresponding  total  flux 
and  the  average  flux  density,  are  given  for  No.  6  wire,  at  25 
cycles,  in  Table  XVIII. 

The  maximum  tlux  density  reaches  twice  the  average  values 
given  in  Table  XVIII.  The  low  permeabilities  are  such  as 
might  be  expected  with  low  flux  densities.  Apparently  the 
minimum  value  of  permeability  will  be  about  100.  The  values 
of  permeability  deduced  from  other  measurements  on  the 
sample  of  No.  6  wire  are  shown  in  Table  XIX. 

The  values  of  apparent  permeability  given  in  Table  XIX  show 
an  increase  with  higher  current  and  flux  densities  and  in  gen¬ 
eral  a  decrease  with  higher  frequencies. 
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Taking  up  now  the, sample  of  Na  9  B.  &  S.  gage,  the  in¬ 
ductance  formula  will  be  determined  by  the  following  set  of 
simultaneous  values: 


9e 

- =0.095 

Pt 

n  =  0.444 
»i  =  0.583 
«,  =  0.417 

—  =  1.278 

rt 

=  0.612 
/I,  =  0.388 
/,  =  0.131 
It  =  0.869 

La  =  0.00858  M,  -h  0.172  Ah 


(92) 


TABLE  XVin. — PERMEABILITY  AND  FLUX  VALUES  IN  CORE  OF  NO.  6 
B.  A  S.  COPPER-CLAD  STEEL  WIRE. 


Amperes  at  25 

Cycles. 

Permeability. 

A*. 

Total  Flux  in  c. 
g.  8.  Lines,  per 
Centimeter  of 
Length. 

9  1 

Average  Flux 
Density,  per 
Square  Centi¬ 
meter, 
i  B. 

5 

127 

12  3 

74  2 

10 

150 

29.0 

175.0 

20 

240 

<  96.6 

561.0 

35 

352 

1  238.0 

1,440.0 

TABLE  XIX. — PERMEABILITY  OF  STEEL  CORE  IN  NO.  6  B.  A  S.  COPPER- 
CLAD  STEEL  WIRE. 


Separation  in 
Inches. 

1 

Current  in 
Amperes. 

PERMEABILITY. 

! 

2S  Cycles. 

40  Cycles. 

60  Cycles. 

i  5 

127 

134 

137 

12  i 

>  10 

ISO 

1 

1  20 

240 

211 

193 

1  35 

352 

i  s 

140 

18 

10 

173 

1  20 

241 

i  35 

353 

1 

;  5 

165 

i  158 

1  151 

210 

'  24 

!  20 

288 

I  235 

198 

:  35 

1 

389 

The  inductance  in  henries  per  looo  ft  of  conductor  is  ex¬ 
pressed  by 

La  =  0.000000262  /It  +  0.00000524  (93) 

The  calculated  values  of  permeability  for  the  sample  of 
No.  9  B.  &  S.  wire  are  given  in  Table  XX. 


TABLE  XX. — PERMEABILITY  OF  STEEL  CORE  IN  NO.  9  B.  A  S.  COPPER- 
CLAD  STEEL  WIRE. 


Separation  in 
Inches. 

Current  in 
Amperes. 

PERMEABILITY. 

25  Cycles. 

40  Cycles. 

60  Cycles. 

5 

138 

168 

97.3 

12 

10 

235 

IS 

332 

259 

239  0 

20 

429 

5 

92 

18 

10 

214 

IS 

335 

20 

432 

5 

122 

159 

139.0 

24 

10 

219 

IS 

365 

265 

260.0 

20 

462 

A  comparison  of  the  values  of  permeability  in  Table  XX 
with  those  in  Table  XIX  exhibits  first  the  fact  that  the  permea¬ 
bility  is  subject  to  considerable  variation  commercially — that  is, 


it  can  be  foretold  only  approximately,  or  within  certain  limits. 
The  current  and  flux  densities  in  the  sample  of  No.  9  wire 
were  higher  than  in  the  sample  of  No.  6,  and  this  probably 
accounts  for  the  greater  permeabilities  at  currents  of  15  amp 
or  more. 

The  current  density  in  the  core  is  apparently  a  fair  index 
to  the  probable  value  of  the  permeability.  It  is  not  a  difficult 
matter,  however,  to  calculate  in  any  case  the  approximate  flux 
density  in  the  core  and  therefrom  estimate  the  probable  permea¬ 
bility.  The  latter  method  is  logically  the  proper  one  to  use. 

One  of  the  noteworthy  features  of  these  measurements  it 
exhibited  by  the  fact  that  for  constant  separation  the  total 
inductance  diminishes  slightly  with  decreasing  wire  sizes.  This 
is  not  the  case  with  solid  copper  wires,  for  which  the  in¬ 
ductance  per  1000  ft  of  conductor  is 

,  d 

Lc  =  0.00001524 -f  0.0001404  log —  (94) 

r 

That  part  of  the  inductance  internal  to  the  wire  remains 
constant,  while  the  external  part-  increases  with  diminishing 
wire  sizes.  In  the  samples  of  copper-clad  steel  wire  here  con¬ 
sidered  the  decrease  of  core  inductance  more  than  equaled  the 
increase  in  the  external  inductance,  with  the  result  of  a  net 
decrease  in  the  total.  This  is  attributable  to  a  diminishing  con¬ 
ductance  ratio  of  steel  to  copper  with  diminishing’ wire  sizes,  as 
shown  above  for  No.  6,  No.  9  and  No.  10  B.  &  S.  copper-clad. 

As  regards  these  inductance  formulas  in  general,  it  should  b« 
observed  that  they  do  not  apply  to  conductors  composed  of 
magnetic  metals  when  spaced  near  to  each  other  in  comparison 
with  their  radii.  As  Maxwell  has  pointed  out,  in  that  case 
the  induced  magnetism  will  disturb  the  external  field  and  the 
previous  reasoning  is  not  applicable.  In  the  present  case,  a 
separation  of  12  in.  between  No.  6  B.  &  S.  wires  is  equal  to 
92.3  times  the  diameter  of  the  steel  core,  from  which  it  may 
be  concluded  that  the  induced  magnetism  and  resultant  dis¬ 
tortion  of  field  is  quite  negligible. 

The  fluctuations  of  permeability  will  give  rise,  with  alter¬ 
nating  currents,  to  pulsations  of  inductance  and  resistance. 
The  core  inductance,  which  is  directly  proportional  to  the 
permeability,  will  increase  with  increasing  current  and  the 
maximum  instantaneous  inductance  will  exist  at  the  time  of 
maximum  instantaneous  current,  except  as  modified  by  the  lag 
due  to  hysteresis.  Rising  core  inductance  will  correspondingly 
decrease  the  core  admittance  and  thus  increase  the  total  ap¬ 
parent  resistance,  by  decreasing  the  proportion  of  total  current 
in  the  core.  The  compound  effect  of  these  phenomena  is  some¬ 
what  complicated,  because  a  diminishing  proportion  of  core 
current  tends  to  neutralize  the  effect  of  rising  permeability 
by  decreasing  the  core  inductance.  The  measurements  of 
effective  impedance  show,  however,  maximum  values  with  max¬ 
imum  currents,  and  it  may  be  inferred  that  the  net  effect  of 
rising  current  is  greater  impedance.  ^ 

The  predetermination  of  the  inductance  of  a  copper-clad 
steel  wire  may  be  in  some  doubt,  owing  to  uncertainties  in  the 
conductance  ratio  of  the  steel  core  to  the  copper  shell  and  in 
the  permeability  of  the  steel.  The  several  parts  of  the  whole 
inductance  of  the  No.  6  sample,  when  the  permeability  (a*)  is 
127,  are  as  follows,  in  henries  per  1000  ft.  of  conductor  with 
1 2-in.  separation: 


Per  Cent. 

Core  inductance  — 0.000072  —  19 
Shell  inductance  —  0 .  OOOOOS  —  1 

Exterior  inductance— 0.00030S  —  80 
Total  inductance  — 0.000382  —  100 

When  the  permeability  reaches  a  value  of  a*  =  352,  the  whole 
internal  inductance  amounts  to  40  per  cent  of  the  total.  When 
the  separation  is  24  in.  and  A*  =  165,  the  whole  internal  in¬ 
ductance  equals  22  per  cent  of  the  total.  The  total  internal 
inductance  is  composed  in  very  large  part  of  the  core  in- 
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ductance,  because  of  the  high  permeability,  whereas  the  per¬ 
meability  of  the  shell  is  unity. 

The  inductive  reactance  of  such  wires  to  alternating  cur¬ 
rents  is  therefore  not  predeterminable  with  high  precision,  but 
this  statement  is  not  true  of  impedance  at  low  frequencies.  If 
the  impedance  is  expressed  in  the  general  form 

5  =  r  +  yjr  (95) 

then  the  impedance  of  a  No.  6  copper-clad  steel  wire,  such  as 
has  been  considered,  could  be  expressed  at  60  cycles  and  24-in. 
separation,  with  m  =  198,  as 


2  =  0.951  -I- ;  0.175 

(96) 

=  0.967  2^“ 

(97) 

where 

2^“  =  cos  “  -f-  y  sin  a 

(98) 

and 

a  =  10.4  deg. 

(99) 

Under  the  same 

conditions  the  impedance  of  a  solid 

copper 

wire  would  be: 

2  =  0.414  +  ;  0.137 

(100) 

=  0.436  eja 

(lOl) 

where 

a  =  18.3  deg. 

(102) 

The  true  conductance  ratio  of  copper-clad  to  copper 

in  this 

case  is  0.441,  while  the  admittance  ratio  for  alternating  cur¬ 
rents  is  0.451,  or  about  2.5  per  cent  in  excess  of  the  former. 
It  becomes  apparent  that  copper-clad  wires  the  conductance 
ratio  of  which  does  not  exceed  approximately  50  per  cent,  in 
alternating-current  circuits  at  60  cycles  or  less,  will  have  an 
admittance  ratio  to  copper  of  only  a  little  more  than  the 
conductance  ratio  and  perhaps  not  exceeding  it  substantially  at 
all.  The  power-factor  in  such  copper-clad  circuits  will  be 
slightly  benefited,  in  comparison  with  copper,  but  the  power 
losses,  size  for  size  under  equal  conditions,  will,  of  course,  be 
materially  greater. 


MAGNETOMOTIVE  FORCE  IN  NON-UNIFORM 
MAGNETIC  PATHS. 


By  a.  Miller  Gray. 


The  problem  to  be  solved  below  is  to  find  the  m.m.f. 
necessary  to  send  a  given  magnetic  flux  through  a 
length  of  magnetic  circuit  L  (Fig.  i)  in  which  the  area 
of  the  circuit  and,  therefore,  the  flux  density  in  the  circuit  vary 
uniformly  between  the  two  points  A  and  B.  The  particular 


Fig.  1— Dimensions  of  Magnetic  Table. 

problem  is  to  calculate  the  ampere-turns  necessary  to  send  a 
given  flux  through  the  teeth  of  a  direct-current  machine. 

Fig.  2  shows  the  relation  between  flux  density  and  ampere- 
turns  per  inch  when  the  magnetic  circuit  is  one  with  uniform 
flux  density.  Various  methods  have  been  suggested  for  the 
solution  of  the  special  problem,  namely: 

First — The  flux  density  is  assumed  to  be  uniform  and  equal 
to  the  flux  density  at  C;  that  is,  to  the  mean  value  between  A 
and  B.  . 

Second — The  flux  density  is  assumed  uniform  and  equal  to 


the  flux  density  at  D,  where  D  z.  point  at  two-thirds  of  the 
depth  between  A  and  B. 

Thirds — Calculate  the  ampere-turns  necessary  if  the  flux 
density  were  uniform  and  of  a  value  equal  to  that  at  A,  B 
and  C  respectively.  To  find  the  correct  average  value  for  the 
complete  circuit  use  Simpson’s  rule  in  the  following  way: 


ATaA-iAT^A-ATh 


The  following  method  is  more  accurate  than  any  of  the 
above  methods,  and  is  also  easily  applied. 

Referring  to  Fig.  i,  let  5o  =  flux  density  at  the  tip  of  the 
tooth,  that  is,  the  minimum  density ;  Bh  =flux  density  at  the 


Fig.  2 — Magnetization  Curve. 


bottom  of  the  tooth,  that  is,  the  maximum  flux  density.  Let 
k  —  Bb-r-  Ba. 

Divide  the  tooth  into  a  large  number  of  small  lengths  1. 
Find  the  average  flux  density  for  each  of  these  small  lengths; 
for  example,  the  average  flux  density  at  x,  Fig.  i,  is 
Bakx  -i-  L.  Find  now  the  value  of  ampere-turns  per  inch  for 
each  of  these  small  distances  by  the  use  of  Fig.  2,  and  then 
find  the  average  value  for  the  whole  tooth. 

For  example,  let  k  =  1.4. 

Divide  the  tooth  into  ten  equal  lengths,  then  for  a  value  of 
Bb  =  140,000  lines  per  square  inch  the  average  density  at  each 

TABLE  I. — MAGNETIZING  FORCE. 


Lines  per  Square  Inch. 

Ampere-Turns  per  Inch. 

1.^8.000 

1,110 

134.000 

910 

130,000 

740 

126,000 

600 

122,000 

470 

IIS.OOO 

360 

114,000 

270 

no  000 

190 

106,000 

130 

102,000 

96 

Average 

487.6 

of  the  ten  parts  is  as  given  in  Table  I.  There  are  also  given 
in  this  table  the  corresponding  values  of  ampere-turns  per 
inch  taken  from  Fig.  2.  The  average  value  of  ampere-turns 
for  the  whole  tooth  is  487.6. 

This  work  has  been  done  by  using  Fig.  2  as  a  basis,  and  the 
results  have  been  plotted  in  Fig.  3,  which  curve  may,  there¬ 
fore,  be  used  directly  to  determine  the  ampere-turns  necessary 
for  a  tooth  when  the  maximum  tooth  density  and  also  the 
value  of  k  are  known. 

It  is  obvious  that  the  same  method  may  be  applied  for  the 
determination  of  the  iron  loss  in  the  tooth  part  of  an  armature 
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when  the  value  of  k  is  so  large  as  to  make  it  difficult  to  de¬ 
termine  what  value  of  flux  density  to  use  when  applying  the 
core-loss  curve. 

In  Table  II  is  given  a  comparison  of  the  results  obtained  by 
the  four  different  methods  applied  to  a  definite  problem.  As 


niust  be  remedied  by  a  readjustment  of  the  automatic  control. 

Where  gas  is  used  as  a  fuel  the  amount  of  flow  is  sometimes 
regulated  by  a  float  which  partly  closes  the  outlet.  The  height 
of  this  float  varies  with  the  expansion  of  a  liquid  or  the  flow 
may  be  regulated  by  the  expansion  of  lever  arms.  The  greatest 


Amp.  tui'Ds  pt-r  ini'll. 

Fig.  3 — Magnetization  Curves  for  Various  Proportions  of  Magnetic  Paths. 


might  be  expected,  the  first  method  is  fairly  accurate  when 
both  the  maximum  and  the  minimum  densities  are  on  the 

TABLK  II. - COMPARISON  OF  METHODS  OF  COMPUTATION. 

.\mpere-Turns  per  Inch  by  Various  Methods. 


Flux  Density.  | 

k. 

Method  1 . 

'  Method  2. 

\ 

Method  3.  ' 

\ew 

.Method. 

160,000  { 

14 

900 

1,450 

1,060 

1,170 

liiO.OOO  1 

14 

600 

1,000 

712 

790 

140,000 

1.4  , 

340 

630 

447 

SOO 

130,000 

1.4  1 

1  150 

360 

232 

300 

120,000  1 

1.4 

77 

150 

124 

140 

110,000 

1.4  1 

1  41 

72 

62 

72 

10C,000 

1.4 

23 

38 

30 

39 

90,000 

14 

20 

16 

j 

16 

i 

1 

Straight  part  of  the  curve,  that  is,  when  the  densities  are  either 
very  high  or  very  low ;  but  the  method  is  inaccurate  when 
working  at  densities  around  the  knee  of  the  saturation  curve. 


AUTOMATIC  CONTROL  OF  TEMPERATURE. 


By  .\i.bkrt  a.  Somerville. 

.\  scientific  and  commercial  work  it  is  often  desirable  to 
maintain  a  constant  temperature  in  a  room  for  a  con¬ 
siderable  length  of  time.  The  simplest  automatic  con¬ 
trolling  device  is,  of  course,  the  most  desirable — that  is,  the 
most  inexpensive,  the  most  efficient  and  the  easiest  adjustable 
device.  These  devices  differ  in  the  case  of  different  heat 
sources. 

Considering  coal  furnaces,  the  simplest  arrangement  is  prob¬ 
ably  that  of  an  air  drum  located  in  the  place  to  be  heated,  and 
this  air  drum  is  connected  by  a  tube  for  operating  a  system  of 
levers  in  the  furnace-room.  Increased  pressure  due  to  heating 
causes  the  levers  to  close  the  dampers  and  thereby  shut  off  the 
draft.  The  opposite  effect  is  produced  by  contraction  of  the 
air  due  to  cooling — that  is,  the  dampers  are  opened,  increas¬ 
ing  the  draft.  It  can  be  adjusted  to  any  temperature  and 
is  fairly  consistent.  The  mi.stake  commonly  made  when  a  room 
becomes  too  warm  is  that  of  opening  the  windows  or  doors  to 
allow  it  to  cool.  In  this  case,  if  the  air  driun  is  located  in  the 
same  room,  it  is  also  cooled  and  the  furnace  draft  opened  ac¬ 
cordingly,  so  that  the  amount  of  heat  received  is  increased  and 


objection  to  these  methods  is  that  sometimes  the  gas  is  entirely 
cut  off  and  the  flame  extinguished,  and  later,  when  the  outlet  is 
opened,  the  gas  escapes  without  undergoing  combustion.  To 
avoid  this  danger  a  pilot  flame  must  be  kept  continually 
burning. 

Where  electrical  energy  is  used  as  the  heat  source  a  choice 
can  be  made  of  a  greater  number  of  contrivances  which  may  be 
used.  The  most  direct  method  is  to  use  such  a  heating  coil  that 
a  change  in  temperature  will  cause  a  change  in  resistance  which 
will  vary  the  current.  This  method  is  allowable  only  when  the 
outside  temperature  is  constant.  Lever  arms  operated  some¬ 
what  like  the  thermoblink  used  for  making  and  breaking  con¬ 
tact  in  electric  signs  may  be  used  where  the  current  is  not  large 
enough  to  cause  trouble  due  to  sparking.  A  thermo-couple 
may  be  used  to  operate  a  galvanometer  which  swings  a  long 
boom  or  arm,  closing  or  breaking  the  heating  circuit.  A  relay 
requires  fine  adjustment,  and  when  a  secondary  circuit  is  used 
it  frequently  enta  Is  a  lot  of  trouble  keeping  it  in  working 
order.  Therefore,  if  the  make-and-break  attachment  can  be 
confined  to  the  primary  or  heating  circuit  it  is  much  simpler 
to  operate.  This  can  be  done  if  good  contacts  can  be  made  and 
sparking  prevented  in  breaking  the  contact.  Contact  may  be 
made  between  two  solids,  a  solid  and  a  liquid  or  two  columns 
of  liquid,  such  as  mercury.  In  the  latter  method  there  is  the 
least  sparking,  an  oil  being  used  to  quench  the  spark.  One  in¬ 
strument  of  that  kind  is  constructed  on  the  order  of  a  gas 
thermometer  (Fig.  i).  The  lower  arms  are  filled  with  mercury 
to  the  level  indicated.  The  center  bulb  is  sealed  and  contains 
air.  Wires  extend  into  the  two  arms,  the  mercury  making  con¬ 
nection  between  the  two  wires,  which  closes  the  heating  cir¬ 
cuit.  As  the  temperature  rises  the  air  expands  in  the  bulb 
and  drives  the  mercury  down  until  it  finally  breaks  into  two 
columns,  thus  breaking  the  heating  circuit. 

From  the  cohesion  of  mercury  there  will  be  a  sudden  break, 
which,  however,  will  cause  hardly  any  sparking  if  the  surface 
is  covered  with  oil.  When  cooling  allows  the  two  columns  to 
unite  they  will  form  a  big  conductor  of  mercury  and  the  heat 
effect  produced  in  the  mercury  itself  is  very  small.  The  sen¬ 
sitiveness  depends  on  the  size  of  the  air  bulb.  The  temperature 
at  which  it  will  break  the  contact  depends  on  the  height  of  the 
mercury  in  the  bulb  at  room  temperature,  and  it  is  easily  ad¬ 
justed  to  any  temperature  desired. 

The  use  of  oil.  which  is  liable  to  form  into  globules  with 
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the  air,  is  not  necessary  if  clean  mercury  is  used  in  a  clean 
glass  tube.  The  surface  tension  of  clean  mercury  is  a  very  im¬ 
portant  factor.  As  an  experiment  the  instrument  may  be  put 
into  a  glass  beaker  filled  with  water  and  an  incandescent  lamp 
used  as  a  heater  connected  in  series  with  the  instrument.  When 
the  water  is  heated  by  the  lamp  to  a  certain  temperature  the 
gas  in  the  bulb  expands  enough  to  drive  the  mercury  down 
and  break  the  contact.  As  evidence  that  the  heating  is  stopped 
the  light  of  the  lamp  is  also  extinguished.  When  the  water  is 
cooled  off  and  the  air  in  the  bulb  is  sufficiently  contracted  to 


Figs.  2  to  5 — Various  Stages  of  Make-and- Break. 


allow  the  mercury  to  rise  and  make  contact  again,  the  lamp 
lights  up  and  at  the  same  time  commences  to  heat  the  water. 

Figs.  2  to  5,  inclusive,  show  the  make-and-break  in  various 
stages.  Fig.  3  shows  the  flat  surface  of  the  mercury  just  a 
short  time  before  break.  When  it  suddenly  breaks  the  surface 
tension  quickly  pulls  the  two  columns  apart,  as  in  Fig.  4,  so 
there  is  very  little  or  no  sparking.  When  it  cools  the  two  col¬ 
umns  come  together  as  in  Fig.  5  and  on  making  contact  have 
the  appearance  indicated  in  Fig.  2.  It  will  handle  a  current 
of  several  amperes.  The  sensibility  for  variation  in  tempera¬ 
ture  depends  on  the  size  of  the  gas  bulb. 


A  SIMPLE  WIRELESS  TELEPHONE. 

By  John  L.  Hogan,  Jr. 

An  apparatus  for  wireless  telephony  is  usually  considered  an 
excellent  example  of  a  mass  of  complications.  In  this  con¬ 
nection  it  is  interesting  that  wireless  telephony  by  true  elec¬ 
tromagnetic  radiation  may  be  accomplished  with  the  aid  of 
very  simple  apparatus.  In  a  recent  test  made  with  such  in¬ 


Flgs.  1  and  2 — Transmitting  and  Receiving  Antenna  Circuits. 

struments  instead  of  involved  “oscillators,”  etc.,  speech  was 
transmitted  two  and  one-quarter  miles  with  a  power  expen¬ 
diture  of  less  than  100  watts.  Although  the  apparatus  used  is 
not  so  sensitive  as  that  of  more  modern  design,  still  the  small 
power  needed  indicates  the  method  to  be  perfectly  practicable. 

The  arrangement  of  the  transmitting  apparatus  is  shown  in 
Fig.  I.  In  this  sketch  A  represents  the  antenna;  that  is,  an 


elevated  system  of  conductors  arranged  to  radiate  electromag¬ 
netic  w’aves.  is  a  low-resistance  coil  of  wire  so  designed  that 
the  whole  or  any  part  of  it  may  be  put  into  circuit  and  the  re¬ 
sultant  inductance  of  the  antenna  system  thereby  varied  to 
make  its  natural  wave-length  that  which  is  to  be  transmitted. 
C  represents  a  carbon  microphone  transmitter,  which  carries  a 
current  of  4  amp  or  5  amp  without  undue  heating.  D  is  a 


Fig.  3 — Details  of  Responding  Device. 

high-frequency  alternator  driven  at  28,200  r.p.m.  by  a  steam 
turbine.  At  this  speed  the  alternator  produces  current  at 
70,600  cycles,  corresponding  to  a  wave-length  of  4250  m.  Fig.  4 
shows  the  general  appearance  of  the  machine.  Returning  to 
Fig.  I,  E  is  an  earth  connection. 

With  the  transmitting'  apparatus  in  operation,  the  system 
radiates  sustained  electromagnetic  waves  of  a  constant  fre¬ 
quency  (that  at  which  the  alternator  is  running  and  to  which 
the  antenna  system  is  made  resonant)  and  of  a  uniform 
amplitude,  the  value  of  which  depends  upon  the  resistance 
of  the  microphone  transmitter  C.  When  this  transmitter  is 
spoken  into  the  movement  of  the  diaphragm  by  the  second 
waves  changes  its  resistance  in  accordance  with  the  voice 
vibrations,  and  so  impresses  identical  variations  in  the  ampli¬ 
tude  of  the  radiated  waves.  Thus  any  continuously  acting 
receiving  apparatus  which  is  capable  of  giving  responses  pro¬ 
portional  to  the  amplitudes  of  the  received  waves  will  repro¬ 
duce  the  speech  which  operates  the  transmitter,  provided,  of 
course,  that  the  receiver  is  within  effective  range  of  the  sender. 

Fig.  2  is  a  diagram  of  the  receiving  system  used.  Here 
the  antenna  wires  are  represented  by  F  and  the  variable  tuning 
inductance  by  G.  J  is  the  earth  connection.  //  is  a  coil  having 
supported  before  it  a  mica  diaphragm  /,  carrying  a  ring  cut  out 


Fig.  4 — High-Frequency  Generator. 


of  sheet  copper  or  silver.  H  and  /  together  form  the  mechan¬ 
ism  which  responds  to  the  received  waves  and  so  reproduces 
the  transmitted  speech. 

The  construction  of  the  responding  device  is  shown  in 
detail  by  Fig,  3.  Here  K  is  a  hard  rubber  shell  in  which  the 
diaphragm  L  is  placed.  This  diaphragm  may  be  of  mica  and 
have  shellacked  to  it  a  copper  or  silver  ring  M,  or  the  dia- 
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phragm  may  consist  of  a  simple  copper  or  silver  disk.  Ex¬ 
periment  showed  that  a  silver  ring  mounted  on  a  mica  dia¬ 
phragm  was  a  little  more  than  twice  as  sensitive  as  a  plain 
copper  diaphragm.  The  diaphragm  is  clamped  in  place  by 
screwing  down  upon  it  the  rings  O  and  N.  A  hard-rubber 
back  R  supports  an  ivory  core  P  and  screws  into  the  shell  K. 
A  coil  Q  of  fine  enameled  copper  wire  is  wound  in  a  channel 
around  the  core  P,  and  its  terminals  are  fastened  to  binding 
posts  S'  and  S'. 

In  the  operation  of  this  “dynamometer  telephone,”  high- 
frequency  currents  passing  through  the  coil  excite  inverse 
currents  in  the  diaphragm-ring  M.  There  is,  therefore,  an 
attraction  between  the  coil  and  diaphragm,  and  this  attraction 
remains  constant  for  a  single  value  of  high-frequency  current. 
As  the  amount  of  radiated  current  varies,  that  of  the  received 


current  must  do  likewise,  and  the  value  of  attraction  between 
the  coil  and  diaphragm  of  the  dynamometer  telephone  will 
change  correspondingly.  Therefore  the  dynamometer  tele¬ 
phone  is  a  continuously  acting  receiver  which  gives  responses 
proportional  to  the  amplitudes  of  the  received  waves,  and  as 
such  is  capable  of  reproducing  wireless  speech. 

In  the  speech-transmission  test  complete  sentences  were 
passed  from  sender  to  receiver  over  two  and  a  quarter  miles 
with  the  small  power  consumption  noted  above.  The  articu¬ 
lation  and  intensity  at  the  receiver  were  sufficiently  good  to 
make  speech  intelligible;  and  in  order  to  get  transmission  it 
was  not  necessary  to  invoke  the  aid  of  the  usual  “one,  two, 
three,  four,  five,  six.”  Different  persons’  voices  were  recog¬ 
nizable,  and  on  the  whole,  in  spite  of  the  extreme  simplicity 
of  the  apparatus  used,  the  results  were  very  satisfactory. 
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INDUCTION  RADIATORS  FOR  ST.  LOUIS  60-CYCLE 
SYSTEM. 

One  of  the  largest  single-company  orders  ever  placed  with 
manufacturers  of  induction-type  potential  regulators  has  been 
given  by  the  Union  Electric  Light  &  Power  Company,  St. 
Louis,  Mo.,  which  is  equipping  all  of  its  6o-cycle  distribution 
centers  with  automatic  induction  regulators  to  replace  the  old 
hand-operated  regulators  formerly  installed  on  its  feeders. 
Fifty-one  of  the  relay-controlled,  lOO-amp,  2300-volt  induction 
regulators  have  been  ordered.  These  are  compensated  to  keep 
the  feeder-end  voltages  constant  and  are  capable  of  producing 
10  per  cent  buck  or  boost  of  the  generator  pressure. 


ELECTRIC  PUMPING  AT  WAUPACA,  WIS. 


The  City  of  Waupaca,  Wis.,  has  for  several  years  operated 
an  interesting  installation  for  the  electric  pumping  of  its  city 
water.  The  city  owns  a  small  water  power  on  the  Waupaca 
River,  where  formerly  it  operated  water-wheel-driven  pumps 
taking  water  from  the  river.  .Later  a  different  source  of 
water  supply  was  desired,  and  a  75-kw,  500-volt  direct-cur¬ 
rent  dynamo  was  installed,  driven  by  the  water-wheels.  Power 
is  transmitted  at  500  volts  to  a  small  brick  pump-house,  about 
a  mile  distant,  where  water  is  taken  from  drive  wells.  This 
pump-house  contains  a  5-hp  Northern  vertical-shaft,  500-volt 
direct-current  motor,  direct-connected  to  a  vertical-shaft  Byron 
Jackson  three-stage  centrifugal  pump  with  a  rated  capacity  of 
600  gal.  per  minute.  This  pumps  to  an  elevated  reservoir  as 
many  hours  per  day  as  necessary  to  supply  the  needs  of  the 
town  The  whole  water-pumping  plant  is  operated  by  one  man. 


MOTORS  REPLACE  WATER- WHEEL-DRIVEN 
PUMPS  AT  PEORIA,  ILL. 

The  auxiliary  water  supply  of  Peoria,  Ill.,  is  obtained  from 
a  number  of  wells  in  which  the  water  rises  to  within  20  ft.  of 
the  surface.  Vertical-shaft  centrifugal  pumps  are  placed  at 
this  level,  lifting  the  water  to  the  intakes  of  the  high-pressure 
pumping  units.  Water-wheels  utilizing  the  pressure  of  the 
pipe  line  were  formerly  arranged  at  the  top  of  the  shafts  to 
drive  the  centrifugal  pumps,  but  since  the  demand  on  the  main 
pumping  engines  has  increased  it  has  been  found  necessary  to 
deliver  their  entire  pumpage  into  the  mains  directly,  without  di¬ 


verting  part  to  the  operation  of  the  lift  pumps.  Motors  have 
accordingly  been  used  to  replace  the  water-wheels  and  drive  the 
centrifugal  pumps.  There  are  eight  of  these  pump  motors, 
averaging  35  hp,  forming  an  excellent  twenty-four-hour  load 
for  the  Peoria  Gas  &  Electric  Company,  which  supplies  the 
energy  to  operate  them. 


BOSTON  EDISON  EDUCATIONAL  PLANS. 


The  lecture  committee  of  the  Boston  Edison  Employees’  Club 
decided  to  recommend  an  electrical  lecture  course  at  the 
Franklin  Union,  Boston,  in  connection  with  the  instruction  work 
of  the  winter  season,  and  arrangements  were  made  with  the 
Union  for  the  holding  of  morning  classes  for  those  whose  work 
is  in  the  evening.  The  course  will  cover  magnetism,  battery, 
resistance  measurement,  generator,  motor  and  instrument  prac¬ 
tice  with  lectures.  For  the  benefit  of  those  seeking  more  ad¬ 
vanced  work  a  university  extension  course  will  be  given  by 
Professors  Harrison  W.  Smith  and  W.  E.  Wickenden,  of  the 
Massachusetts  Institute  of  Technology.  The  latter  course  is 
designed  to  introduce  the  study  of  the  utilization  of  electricity 
for  power  purposes,  beginning  with  a  brief  discussion  of 
measuring  instruments  and  later  taking  up  the  action  and  ap¬ 
plication  of  direct  currents  and  alternating  currents.  Even¬ 
ing  classes  at  the  Union  started  on  Jan.  2  and  morning  classes 
on  Jan.  3,  1911.  The  university  extension  course  will  start 
on  Jan.  24.  President  Edgar  has  offered  in  the  name  of  the 
company  to  those  who  take  either  of  the  two  courses  to  refund 
the  fees  in  case  70  per  cent  or  over  of  the  lectures  and  shop- 
work  classes  are  attended.  Mr.  J.  L.  Boyle  is  chairman  of  the 
lecture  committee. 


CLEANING  TUNGSTEN  LAMPS  AND  REFLECTORS. 


It  is  well  known  among  central-station  companies  that  it  is 
difficult  to  get  consumers  to  clean  their  lamps  and  reflectors 
frequently  enough  to  get  the  best  service.  Certain  difficulties 
have  developed  in  connection  with  the  cleaning  of  tungsten 
lamps  and  glassware  which  were  not  present  with  carbon 
lamps  and  are  worthy  of  serious  consideration.  The  con¬ 
sumer  who  uses  tungsten  lamps  has  usually  been  impressed, 
either  by  experience  or  by  the  injunction  of  others,  with  the  idea 
that  the  tungsten  lamp  is  very  fragile  and  should  not  be 
handled.  He  takes  these  instructions  literally  and  never  cleans 
the  lamps  or  reflectors  for  fear  of  breaking  them.  The  result 
is  that  some  installations  which  were  very  creditable  in  the 
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early  days  of  tungsten  lighting  have  now  depreciated  to  a 
point  where  they  are  anything  but  creditable.  Besides  the  fear 
of  breaking  the  tungsten  lamps  another  thing  deters  many 
users  from  cleaning  reflectors  thoroughly.  The  majority  of 
the  shade  holders  which  have  been  installed  with  reflectors  on 
tungsten  lamps  have  probably  been  of  a  new  patented  type 
which,  although  excellent  in  mechanical  design,  is  unfamiliar 
to  the  average  user.  In  other  words,  the  user  does  not  know 
how  to  remove  the  reflectors  as  he  did  in  the  case  of  the  old 
standard  line  of  shade  holders  with  thumb  screws  for  attaching 
the  shade.  This  tends  to  prevent  users  from  taking  down  glass¬ 
ware  for  cleaning. 

Some  central-station  companies  have  gone  so  far  as  to  do  a 
certain  amount  of  cleaning  of  tungsten  lamps  and  reflectors 
for  customers.  However,  this  cannot  be  considered  a  perma¬ 
nent  solution  of  the  question,  because  it  would  be  prohibitive 
in  cost  if  carried  out  on  too  large  a  scale.  The  real  solution 
lies  in  a  campaign  of  education  among  consumers  to  show 
them  how  to  clean  lamps  and  glassware  with  the  least  danger 
of  breaking.  Probably  the  best  plan  is  to  teach  them  to  clean 
lamps  as  far  as  possible  while  they  are  burning.  This  also  ap¬ 
plies  to  the  reflectors  or  glassware.  It  is  not  possible  to  give 
a  piece  of  glassware  as  thorough  a  cleaning  when  in  place  over 
a  lamp  as  if  it  were  taken  down  and  put  in  soapsuds,  but  it  is 
possible  to  get  off  so  much  of  the  dirt  with  the  aid  of  a  damp 
cloth  and  a  stiff-bristle  brush  (the  latter  for  cleaning  cracks 
or  prisms)  that  a  thorough  cleaning  can  be  put  off  until 
such  time  as  the  lamp  burns  out,  when  the  reflector  can  be 
taken  down  and  thoroughly  washed. 


TRANSFORMATION  POST-CARDS  TO  AID  HOUSE- 
WIRING  CAMPAIGN. 


The  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
makes  use  of  a  novel  post-card  to  call  attention  to  the  cam¬ 
paign  for  wiring  old  houses  in  which  it  is  now  engaged.  The 
picture  side  of  the  card  originally  shows  a  cross-section  through 
a  dwelling,  with  the  occupants  engaged  in  household  duties 
and  several  electricians  busily  occupied  in  wiring  electric  light 
outlets.  Passing  a  moist  cloth  or  sponge  across  the  card 
brings  down  a  developer  which  is  applied  along  the  top  edge, 
and,  presto !  the  picture  changes-  to  a  view  of  the  inside  of  an 
attractively  furnished  living-room  lighted  by  tungsten  lamps. 
Beneath  the  developed  picture  is  the  inscription,  “Electric 
service  assures  perfect  illumination  and  prevents  eye-strain.” 
The  address  side  of  the  post-card  bears  a  coupon  to  be  mailed 
to  the  central-station  company  requesting  its  representative  to 
call  at  a  certain  hour  to  explain  the  sixty-aay  trial  lighting 
offer  and  estimate  covering  wiring  and  fixtures. 


CO-OPERATIVE  ELECTRICAL  POWER  SUPPLY. 


The  fundamental  reason  why  tl\e  central-station  business  has 
prospered  within  the  last  twenty  years  is  plainly  economic  in 
character.  The  concentration  of  power  generation  into  hands 
capable  of  utilizing  to  the  utmost  the  reliable  and  efficient  per¬ 
formance  of  modern  equipment  and  the  co-ordination  of  dis¬ 
tribution  systems  formerly  unrelated  into  flexible  networks  pro¬ 
viding  for  the  maximum  spread  of  electrical  energy  with  a 
minimum  investment  in  physical  plant  have  been  based  upon  the 
profound  truth  that  economy  of  production  for  resulting  service 
over  great  areas  is  vitally  dependent  upon  centralization.  In 
the  last  analysis  the  central  station  is  an  integration  of  nu¬ 
merous  isolated  plants,  and  by  its  location  within  striking  dis¬ 
tance  of  the  electrical  center  of  gravity  of  scattered  groups  of 
consumers,  by  its  ability  to  take  advantage  of  the  diversity 
factors  in  varying  installations  and  its  opportunities  to  manu¬ 
facture  its  product  on  a  wholesale  basis,  it  can  generally  deliver 
service  at  competitive  points  more  cheaply  than  less  efficient 


small  groups  of  equipment  can  supply  points  in  their  immediate 
vicinity.  In  a  very  modern  sense  the  large  central  stations  of 
to-day  are  carrying  coals  to  Newcastle  at  a  lower  cost  to  the 
consumer  than  the  latter  can  bring  about  on  his  own  premises 
if  he  is  honest  enough  to  figure  the  real  expense  of  production. 

Evidence  that  the  industrial  waste  of  duplicate  steam  power- 
plant  installations  in  the  same  neighborhood  is  coming  to  be  ap¬ 
preciated  is  afforded  by  a  recently  completed  station  for  mill 
service  at  Woonsocket,  R.  I.,  which  has  been  built  on  a  com- 
munity-of-interest  plan  by  neighboring  yarn  and  spinning  estab¬ 
lishments.  The  necessity  of  an  adequate  power  supply  led  the 
manufacturers  to  form  a  power  company  with  a  centralized 
plant  for  electrical  service,  the  capacity  of  the  initial  equipment 
being  1200  kw.  The  engineering  details  of  the  plant  illustrate 
little  that  is  novel,  but  it  is  significant  that  the  textile  estab¬ 
lishments  concerned  recognized  the  limitations  of  single  and 
separated  plants  and  decided  to  pool  their  power  interests.  This 
sort  of  co-operation  affords  possibilities  of  much  good  to  cen¬ 
tral-station  companies  face  to  face  with  the  difficult  problem  of 
securing  long-term  mill  power  contracts,  for  if  the  elimination 
of  a  few  small  scattered  equipments  in  favor  of  a  larger  main 
source  of  supply  works  out  as  it  normally  should,  it  will  be 
easier  in  the  long  run  to  convince  the  mill  man  that  service  from 
the  system  which  is  most  highly  organized  for  efficient  produc¬ 
tion  and  distribution  is  the  best  and  thus  the  least  expensive  for 
him  to  utilize. 

The  benefits  of  a  combination  plant  include  savings  in  labor 
cost  and  fuel  consumption  per  unit  of  output,  concentration  of 
responsibility  for  a  more  reliable  service  than  two  smaller  in¬ 
stallations  would  normally  supply,  the  establishment  of  distribu¬ 
tion  facilities  on  a  lower  plane  of  first  costs  than  are  ordinarily 
required  with  separated  sources  of  electrical  supply,  and  econ¬ 
omy  in  capital  application  resulting  from  a  reduction  in  the 
margin  of  excess  generating  capacity  made  possible  by  cen¬ 
tralization.  The  idle  capacity,  in  other  words,  which  is  neces¬ 
sary  in  single  plants  to  handle  emergencies  can  be  considerably 
reduced  as  the  size  of  main  plant  increases.  The  amount  of 
these  benefits  in  a  specific  case  naturally  varies  with  local  con¬ 
ditions,  but  there  is  no  question  that  with  reasonably  good 
management  a  single  plant  serving  two  mills  formerly  dependent 
upon  separate  generating  stations  and  distributing  systems  is 
readily  capable  of  saving  its  owners  several  thousand  dollars  per 
year.  In  many  cases  central-station  service  intelligently  applied 
may  be  expected  to  carry  the  economies  of  production  and  dis¬ 
tribution  still  further. 

'v - - - 

TNE  NEW  ELECTRIC  COMMERCIAL- VEHICLE 
GARAGE  IN  ST.  LOUIS. 

The  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
has  opened  an  electric  garage  exclusively  for  trucks,  as  noted 
in  the  Electrical  World  of  Dec.  i,  1910.  It  is  a  model  in  every 
detail,  and  its  size,  location  and  cost  show  plainly  the  opinion 
of  at  least  one  central  station  as  to  the  future  of  the  electric 
truck.  A  brief  description  and  the  accompanying  illustrations 
will  be  of  interest. 

The  garage  is  located  in  the  heart  of  the  business  center,  a 
map  issued  by  the  company  showing  that  95  per  cent  of  all 
freight  terminals  and  important  business  houses  are  situated 
within  a  radius  of  one  and  one-quarter  miles.  The  garage 
fronts  70  ft.  on  the  main  east-and-west  artery  of  St.  Louis, 
nineteen  blocks  from  the  river.  It  is  175  ft.  deep  and  the  peak 
of  the  roof  rises  50  ft.  above  the  floor.  There  is  not  a  pillar 
or  obstruction  of  any  kind  in  the  building.  The  roof  is 
equipped  with  eight  large  skylights,  insuring  an  abundance  of 
light  and  ventilation. 

Inside  of  the  garage,  along  both  sides  and  across  the  front, 
adjacent  to  the  walls,  there  is  a  trench  constructed  of  concrete 
closed  over  at  the  top  by  iron  plates,  and  this  trench  contains 
all  piping  and  wiring.  The  concrete  forming  the  trench  is 
carried  up  above  the  floor  level  6  in.,  serving  the  double  pur- 


ii6 


ELECTRICAL  WORLD. 


VoL.  57,  No.  2. 


in  turn  assures  the  vehicle  being  cut  off  of  charge  at  the 
proper  time. 

Charging  outlets  are  located  at  regular  intervals  on  the  wall, 
and  each  outlet  has  its  own  receptacle  for  a  plug.  Outlets 
constituting  a  second  set  are  suspended  from  the  girders  of 
the  roof  and  are  so  constructed  that  they  automatically  rise  to 
the  roof  when  not  in  use. 

A  roomy  office  opens  off  the  main  floor  immediately  ad¬ 
jacent  to  the  board.  A  battery-room,  2i  ft.  x  50  ft.,  opens  off 
the  opposite  side  of  the  garage,  and  next  to  this  is  the  store¬ 
room  and  repair  shop,  of  equal  size.  In  these  two  rooms  par¬ 
ticular  attention  has  been  paid  to  ventilation  and  light.  The 
Union  company  is  the  St.  Louis  distributor  of  a  well-known 
make  of  battery  and  will  consequently  be  in  a  position  to  give 
this  important  feature  of  the  business  efficient  attention. 

In  the  repair  shop  all  repairs  of  a  simple  nature  will  be 
undertaken,  but  free  use  will  be  made  of  the  extensive  machine 
shops  of  the  company  when  extensive  repairs  are  necessary. 
In  this  way  a  truck  owner  will  have  at  his  disposal  high-class 
labor  and  machinery  that  no  ordinary  garage  could  afford. 

One  important  feature  is  the  space  available  for  enlarge¬ 
ment  should  it  be  necessary.  Immediately  adjoining  the 
garage  on  the  west  is  a  space  66  ft.  front  by  100  ft.  deep,  and 
on  the  east  there  is  a  lot  143  ft.  front  by  170  ft.  deep,  both  of 
which  are  owned  by  the  company  and  will  be  converted  into  a 
huge  garage  if  the  present  one  meets  with  the  success  it 
deserves. 

The  Union  company  is  not  new  to  the  garage  business, 
h'our  years  ago  it  opened  an  electric  pleasure-car  garage  and  in¬ 
stituted  an  extensive  educational  campaign.  Its  efforts  in  this 
direction  have  been  crowned  with  success,  for  in  that  time  the 
number  of  cars  in  service  in  the  city  has  increased  from  eleven 
to  about  300,  the  number  of  sales  agencies  from  one  to  fourteen 
and  the  number  of  electric  garages  from  one  to  ten.  If  it  can 


the  circuit  controlled  by  the  fuses  and  switch  is  connected  in 
series  a  carbon  compression-type  rheostat  permitting  an  in- 
linite  range  of  readjustment  within  its  capacity.  The  single¬ 
pole  double-throw  switches  are  arranged  so  that  when  they  are 
thrown  down  the  circuit  is  connected  directly  across  the  bus¬ 
bars  with  no  instruments  in  circuit  other  than  the  general 
busbar  instruments  and  any  instruments  which  happen  to 
be  on  the  vehicle.  When  thrown  up  each  of  these  switches 
connects  its  charging  circuit  in  series  with  an  ammeter  and 
closes  auxiliary  contacts  which  give  a  voltage  reading  across 
the  terminals  of  the  batteky.  The  attendant  is,  therefore,  in 
a  position  to  go  over  all  vehicles  being  charged  at  frequent  in¬ 
tervals  without  undue  labor,  which  greatly  contributes  to  the 
systematic  and  proper  charging  of  the  vehicles  and  the  re¬ 
cording  of  readings  at  regular  and  necessary  intervals,  which 


do  for  the  truck  what  it  has  done  for  the  pleasure  car  St. 
Louis  will  have  indeed  a  notable  record  in  the  annals  of' the 
electric  vehicle. 

.  - - -  - - 

CENTRAL-STATION  EMPLOYEES  AS  PUBLIC 
SERVANTS. 

Mr.  Arthur  S.  Huey,  vice-president  of  H.  M.  Byllesby  & 
Company,  in  charge  of  operation  of  the  numerous  public-service 
corporations  managed  by  that  organization,  has  addressed  a 
circular  letter  to  its  employees  reminding  them  of  their  owm 
duties  as  public  servants  in  the  communities  in  which  their 
companies  operate. 


pose  of  keeping  water  on  the  floor  from  running  into  the  trench 
and  acting  as  a  check  for  the  wheels  of  the  vehicles  to  run 
against,  preventing  careless  drivers  from  backing  or  running 
wagons  into  the  walls. 

The  various  charging  circuits  are  carried  from  the  garage 
switchboard  to  cast-iron  plug  boxes  in  grooves  molded  in  the 
concrete  walls  of  the  trench.  After  the  wires  were  installed 


Fig.  1 — Map  Issued  by  Union  Electric  Light  &  Power  Company  of 
St.  Louis. 

complete,  these  grooves  were  closed  in  by  strips  of  transite  or 
asbestos  board,  held  in  position  by  cement.  The  various  cir¬ 
cuits  are  therefore  separated  in  fireproof  and  practically  non- 
conductive  material,  at  the  same  time  permitting  access  at  any 
point  at  small  expense  and  in  a  manner  permitting  easy  repairs. 

Energy  for  charging  each  vehicle  is  controlled  at  a  switch¬ 
board  supplied  from  the  Edison  three-wire  system  at  a  pressure 
of  approximately  120  volts  on  each  side  of  the  system.  Charg¬ 
ing  plug  circuits  are  arranged  on  either  side  of  the  system  so 
as  to  secure  a  practical  balance  under  almost  any  conceivable 
arrangement  of  wagons  in  the  garage.  The  individual  circuits 
are  controlled  by  a  single-pole  double-throw  switch  in  series 
with  an  inclosed  fuse  of  suitable  capacity.  On  the  same  leg  of 
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Fig.  2 — Exterior  of  Garage. 


Fig.  3 — Interior  of  Garage. 


January  12,  1911. 


ELECT.RICAL  WORLD. 


The  circulars  are  not  unlike  many  others  which  have  been 
issued  by  public  utility  companies  and  have  been  noted  in 
these  pages  from  time  to  time.  The  trend  of  all  of  them  is 
to  instil  into  the  minds  of  the  recipients  the  advantage  to  the 
company  and  to  the  individuals  of  practicing  courtesy. 

“As  members  of  the  Byllesby  organization,”  reads  the  circular, 
“you  are  public  servants  in  the  true  meaning  of  the  term. 

“It  is  particularly  important  that  every  officer,  every  head 
of  department  and  every  employee,  of  whatever  capacity,  should 
realize  this  fact  and  regulate  his  conduct  accordingly. 

"Each  one  of  us  owes  his  employment  to  the  public. 

•  "In  all  municipalities  where  we  manage  electric,  gas  and 
street  railway  utilities  the  people  have  selected  our  organization 
to  perform  essential  service,  or  have  consented  to  such  an 
arrangement. 

“The  operation  of  a  public  utility  is  in  the  most  positive  sense 
a  public  trust,  and  is  so  regarded  by  H.  M.  Byllesby  &  Company. 

“Under  these  circumstances  you  must  realize  that  you  can  do 
your  full  duty  to  your  employer  only  by  doing  your  full  duty 
to  the  people  of  the  municipality  where  you  are  occupied. 

“The  employee  who  serves  our  company  best  is  the  employee 
who  serves  the  public  best. 

“This  applies  in  all  departments  of  the  operating  organiza¬ 
tion — equally  to  the  managers,  the  stokers  at  the  gas  works,  the 
trainmen  on  their  cars,  the  engineers  at  the  power  houses,  the 
men  in  the  offices  and  to  those  engaged  in  construction  and 
other  outside  duties. 

“To  a  great  extent  our  organization  is  judged  by  the  manners 
of  its  employees.  Therefore,  you  must  cultivate  genuine 
courtesy  and  must  exercise  patience  and  forbearance  on  all 
occasions. 

“Those  details  of  the  service  which  the  public  have  a  right 
to  know,  while  perfectly  familiar  to  yourself,  are  often  not 
understood  by  the  men  and  women  with  whom  you  come  in 
contact. 

“Part  of  your  duty  is  to  reply  to  inquiries  for  information 
politely  and  comprehensively.  If  you  are  unable  to  supply  the 
information  yourself  the  inquirer  should  be  personally  con¬ 
ducted  (whenever  possible)  to  the  person  in  authority  who  can. 

“You  are  never  too  busy  to  furnish  the  public  with  proper 
information,  nor  to  be  courteous  in  manner  as  well  as  in  words. 
In  using  the  telephone  it  is  especially  easy  to  be  gruff  and 
abrupt  and  to  turn  friends  into  enemies. 

“Courtesy  and  decent  treatment  are  due  fully  as  much  to 
those  of  small  financial  means  as  to  the  largest  prospective 
patron. 

“The  possession  of  a  habit  of  cheerful  courtesy,  springing 
from  an  honest  desire  to  please,  is  an  invaluable  asset  to  the 
person  who  would  advance  himself  in  popularity  and  material 
welfare.  It  is  worth  more  than  capital  and  at  times  takes 
precedence  of  ability. 

“But  all  of  your  good  manners  and  willingness  to  make  agree¬ 
able  the  points  of  contact  between  company  and  patron  are  of 
little  consequence  unless  they  originate  in  a  deep-seated  con¬ 
sciousness  of  your  obligations  in  the  public  service. 

“The  men  in  the  mechanical  and  in  some  of  the  other  depart¬ 
ments  seldoin  or  never  meet  the  pubHc  in  an  official  way.  Their 
work  lies  in  helping  to  back  up  our  reputation  with  satisfactory 
actual  performance. 

“The  standard  of  the  service  should  be  guarded  as  scrupulous¬ 
ly  as  the  standard  of  the  food  supplied  on  your  table.  Interrup¬ 
tions  to  the  service  should  be  made  a  matter  akin  to  the  honor 
of  every  man  upon  whom  the  service  depends. 

“In  all  departments  promises  to  patrons  and  public  should 
be  carefully  considered  before  they  are  made,  in  the  light  of 
the  fact  that  disappointment  and  dissatisfaction  go  hand  in 
hand. 

“These  words  are  addressed  to  you,  not  necessarily  because 
you  have  been  negligent,  but  to  impress  upon  you  the  impor¬ 
tance  and  dignity  of  your  occupation,  and  to  assist  you  in 
understanding  what  we  expect  from  the  members  of  our  organ¬ 
ization.” 
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DAMAGES  FOR  INJURY  FROM  CONCEALED  WIRES. 


The  Kansas  City  Court  of  Appeals  has  decided  that  where 
a  foreman  receives  notice  of  the  existence  of  an  electrical 
danger,  at  a  point  where  servants  of  the  foreman’s  company 
are  working,  and  knows  that  th.s  arises  from  a  defective  wire, 
he  must,  irrespective  of  any  other  matter  in  which  he  is 
engaged,  take  instant  action  to  seek  out  the  clanger  and  re¬ 
move  it.  To  permit  the  servants  to  work  in  that  vicinity  with 
knowledge  of  their  peril  is  negligence. 

In  the  case  in  which  this  conclusion  was  reached  it  appeared 
that  the  plaintiff,  who  recovered  a  verdict  of  $500,  was  em¬ 
ployed  by  the  defendant  company  in  removing  debris.  It  was 
wet  and  muddy  in  the  place  where  he  was  working,  and  in 
reaching  down  after  a  plank  he  came  in  contact  with  a  con¬ 
cealed  live  wire,  resulting  in  serious  injury. 

A  witness  named  Hipshire  testified  that  a  short  time  before 
the  accident  happened,  in  going  over  the  premises,  he  felt  a 
shock  of  electricity  at  the  point  where  he,  was  working,  but 
he  could  not  say  at  exactly  what  point  he  felt  the  shock.  Hip¬ 
shire,  upon  receiving  this  shock,  informed  the  foreman  of  it. 
Other  witnesses  on  behalf  of  the  plaintiff,  as  well  as  the 
plaintiff  himself,  testified  that  they  had  not  seen  the  wire, 
although  they  were  working  within  10  ft.  of  where  the 
plaintiff  was  at  work,  and  although  they  had  been  around 
there  a  half  a  day  or  more.  In  the  opinion  of  the  court,  the 
foreman,  having  had  notice  that  electricity  was  escaping, 
should  have  taken  immediate  measures  to  prevent  accident. 
To  quote  from  the  opinion,  it  was  said;  “In  such  a  case  time 
of  notice  is  not  a  question  of  moments,  hardly  of  seconds. 
To  permit  any  time  to  elapse,  or  even  to  have  permitted  the 
men  to  work  at  all  in  that  vicinity  with  knowledge  of  the  pres¬ 
ence  of  a  deadly  peril,  involved  in  the  presence  of  a  loose  cur¬ 
rent  of  electricity,  was  gross  negligence.” 


Wiring  and  Illumination 


DEVICE  FOR  TESTING  METALLIC  FILAMENTS. 


Attempts  have  long  been  made  in  the  metallic-filament  lamp 
industry  to  devise  a  convenient  process  of  filament  testing 
.As  the  filaments  combined  in  a  given  lamp  have  to  be  quite 


homogeneous,  the  resistance  of  each  should  be  determined  with 
great  accuracy.  Many  manufacturers  determine  the  resis¬ 
tance  of  the  filament  by  connecting  its  terminals  to  a  measur¬ 
ing  instrument.  The  Wheatstone  bridge,  which  is  generally 


employed  in  this  connection,  is  not  rapid  enough  to  allow  all  filament  tested,  the  button  b  is  turned  round  in  an  opposite 

the  filaments  of  a  given  lot  to  be  examined  and  hence  tests  direction,  so  as  to  open  the  contact  tongs,  after-  which  the 

have  to  be  limited  to  a  few  samples  chosen  at  random,  which  filament  is  deposited  either  directly  in  the  sorting  cases  (Fig. 

obviously  cannot  warrant  the  uniform  quality  of  all  the  fila-  2)  or  on  a  numbered  plate. 

ments.  Moreover,  the  connecting  up  of  the  ends  of  such  brittle  In  Fig.  3  is  shown  the  apparatus  in  a  readily  transportable 
filaments  necessarily  entails  difficulties  and  the  unavoidable  form  combining  an  instrument  for  resistance  measurements, 

breakage  results  in  a  very  troublesome  waste  of  material.  a  battery  and  the  contact  device  above  described. 

The  firm  of  Nadir  in  Berlin-Wilmersdorf,  Germany,  has  After  adjusting  the  index  of  the  contact  device  to  the  re¬ 
quired  length  of  filament,  the  latter  is  placed  in  the  position 

_ _ _ above  described  and  the  needle  of  the  checking  instrument  is 

V  .  •  '  brought  into  play  by  shifting  the  two  levers  D  and  E.  The 

'..r  v'?''  •  r  ^  .  button  G  allows  any  one  of  the  three  scales  of  the  instrument 

'  ^  chosen.  In  order  to  reduce  the  deflection  of  the  needle, 

-  *'  >  ‘  position  can  be  fixed  by  a  stop  to  a  division  sufh- 

ciently  advanced  for  leaving  only  a  short  distance  to  be  tra- 
'  '  versed,  which  arrangement  greatly  increases  the  rapidity  of 

!  measurements.  A  precision  resistance  of  20  ohms  allows  the 

^ instrument  to  be  checked  previous  to  each 

The  measuring  principle  consists  of  applying  to  the  circuit 
i  ^  constant  e.  m.  f.,  supplied  by  a  small  battery  which  is  located 

jB- in  the  base  of  the  apparatus.  Two  special  terminals  allow  the 

|  instrument  to  be  connected  to  any  outside  battery  when  desired 


ILLUMINATING  ENGINEERING  ACTIVITY  IN 
GREAT  BRITAIN. 


Fig.  2 — Sorting  Case. 


Quite  a  number  of  recent  events  in  London  have  been  of 
considerable  interest  to  those  concerned  with  illuminating  engi¬ 
neering.  First  among  these  may  be  noted  the  opening  meet¬ 
ing  of  the  Institution  of  Electrical  Engineers  on  Nov.  11, 
when  the  new  president,  Mr.  Ferranti,  delivered  his  address 
The  address  was  of  a  very  imaginative  character,  a  picture 
being  drawn  of  the  future  supply  of  electrical  energy  all  over 
Great  Britain  by  immense  central  stations  capable  of  distrib¬ 
uting  electricity  at  less  than  0.25  cent  per  kw-hour.  Incidentally 
it  was  suggested  that  by  the  fixation  of  nitrogen  from  the 
atmosphere  gigantic  crops  might  be  raised,  and  even  the  ulti¬ 
mate  subjugation  of  the  British  climate  was  regarded  as  within 
the  power  of  electricity. 

What  was,  however,  also  a  great  attraction  at  the  opening 
meeting  was  the  opportunity  presented  to  many  engineers  of 
seeing  the  new  home  of  the  Institution,  on  the  Victoria  Em¬ 
bankment,  for  the  first  time.  The  Institution  has  now  a  build¬ 
ing  of  its  own  and  has  spent  a  considerable  amount  of  money 
in  embellishing  it.  The  scheme  of  lighting  adopted  was  also 
interesting.  The  lecture  theater  walls  are  of  unpolished  ma¬ 
hogany  and  the  lighting  is  supplied  mainly  by  inverted  means, 
a  series  of  220  25-watt  tungsten  lamps  being  concealed  at  the 
base  of  a  white  frieze  so  that  the  room  is  surrounded  by  a 
girdle  of  soft  light.  In  addition  the  center  part  of  the  ceiling 
consists  of  glass  through  which  daylight  is  received  duHng  the 
day.  By  night,  however,  the  light  from  four  quartz-tube  mer¬ 
cury-vapor  lamps  streams  through  this  glass,  giving  the  impres¬ 
sion  of  moonlight. 

The  scheme  of  lighting  is  thus  somewhat  original  and  gave 
rise  to  much  discussion.  The  absence  of  glare  was  regarded 
as  a  matter  for  congratulation,  but  there  were  certain  features 
in  the  interior  which  did  not  escape  criticism.  It  has  been 
suggested  by  some  that  the  general  effect  of  the  lighting  is 
somewhat  flat,  and  that  the  extremely  uniform  illumination 
attained  over  the  floor  area  is  not  wholly  desirable,  since  it 
gives  the  eye  no  rest.  There  is  no  central  point  to  which  the 
eyes  of  the  audience  are  instinctively  turned.  It  is  suggested 
that  special  illumination  of  the  president’s  desk  ought  to  be 
provided  so  that  those  present  would  find  it  natural  to  con¬ 
centrate  their  attention  in  that  direction. 

Some  interesting  particulars  were  also  given  of  tests  of  the 
illumination,  which  were  presumably  carried  out  with  the 
lumeter  instrument  previously  referred  t»  in  our  issue  for 


brought  out  a  testing  apparatus  for  metallic  filaments  which 
would  seem  to  avoid  these  drawbacks.  The  most  interesting 
part  of  the  apparatus  is  the  contact  device  represented  in  Fig. 
I.  This  device  will  make  a  reliable  contact  with  filaments  of 
any  thickness  (down  to  a  minimum  diameter  of  o.oi  mm) 
without  any  risk  of  breakage.  The  operation  is  purely  me¬ 
chanical  and  requires  no  special  skill ;  moreover,  the  opening 
and  closing  of  the  contact  tongs  occurs  quite  smoothly  without 
any  shock. 

The  filament  to  be  tested  is  placed  on  the  transversal  arm 
b,  from  which  it  drops  into  the  notch  c;  its  ends  are  thus 
made  of  their  own  accord  to  penetrate  into  the  contact  tongs. 


Fig.  3 — Device  for  Testing  Lamp  Filaments. 


which  are  closed  by  turning  the  button  d  in  a  backward  direc¬ 
tion.  The  button  d  is  fixed  to  a  shaft  comprising  three  ec¬ 
centrics,  the  first  and  last  of  which  serve  to  open  and  close 
the  contact  tongs,  whereas  the  central  one  actuates  a  screen 
intended  to  prevent  any  vibrations  of  the  filament. 

The  two  contact  tongs  are  insulated  from  one  another,  and 
each  is  connected  to  the  contact  rod  a  communicating  with 
a  resistance-measuring  instrument.  In  order  to  withdraw  the 
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Nov.  17,  1910,  page  1189.  The  illumination  over  the  floor  area 
is  of  the  order  of  2  ft.-candles.:i  Figures  were  also  given  for  the 
surface  brightness  of  the  illuminated  frieze.  This  varied  from 
about  5  ft.-candles  at  the  center  to  nearly  10  at  the  ends 
(where  there  is  mutual  reflection  between  the  adjacent  bright 
surfaces) — a  very  moderate  brightness  compared  with  that  of 
most  illuminants.  The  walls  of  the  theater  are  stated  to  have 
a  surface  brightness  of  about  0.3  ft.-candle.  Measurements 
of  the  illumination  on  the  lecture  tables  in  the  library  show 
that  the  present  illumination  is  only  about  i  ft. -candle,  but 
it  is  anticipated  that  arrangements  will  be  made  to  provide 
more  light  soon,  and  the  lighting  fixtures  in  this  room  are 
still  incomplete.  For  example,  special  methods  of  illuminating 
the  shelves  of  books  are  still  contemplated. 

The  question  has  often  been  raised  whether  it  is  possible  to 
add  together  the  illumination  from  two  widely  different  colored 
sources  and  obtain  a  consistent  result.  Now  in  this  case  the 
actual  illumination,  due  to  both  mercury-vapor  lamps  and 
metallic-filament  incandescent  lamps,  came  to  just  above  2  ft.- 
candles.  The  illumination  at  the  same  spot  due  to  the  metallic- 
filament  lamps  alone  was  1.6  ft.-candles,  and  the  illumination 
due  to  the  mercury-vapor  lamps  only  was  0.5  ft.-candle.  Con¬ 
sidering  the  difference  in  color,  this  adds  up  very  closely  to  the 
actual  combined  illumination.  However,  the  illumination  is,  of 
course,  fairly  high.  It  does  not  follow  that  equally  good  agree¬ 
ment  would  have  been  obtained  with  very  weakly  illuminated 
surfaces. 

Some  additional  particulars  of  other  measurements  with  the 
lumeter  instrument  were  given  in  a  recent  paper  before  the 
Physical  Society  by  Mr.  J.  S.  Dow.  The  illumination  in  a 
number  of  the  “tubes”  and  tramcars  of  London  was  studied 
and  there  appeared  to  be  remarkable  variety  in  the  results. 
In  some  cases  from  2  to  3  ft.-candle  horizontal  illumination 
was  provided;  in  othcirs  results  more  like  0.2  or  even  o.i  ft.- 
candle  were  sometimes  met  with.  One  feature  of  this  instru¬ 
ment  is  the  ease  with  which  it  can  be  applied  to  illumination  in 
a  vertical  or  inclined  plane.  For  example,  Mr.  Dow,  in  the  paper 
mentioned  above,  showed  that  it  was  very  easy  to  examine  the 
illumination  on  the  blackboards  in  schoolrooms  (which  often 
varied  in  a  surprising  manner),  the  brightness  of  placards, 
time-tables,  etc.,  and  the  distribution  of  illumination  over  hoard¬ 
ings  containing  advertisements.  It  was  pointed  out  that  an 
advertisement  in  itself  is  valuable  only  when  it  is  clearly  seen. 
From  the  advertising  standpoint  adequate  illumination  is, 
therefore,  very  valuable. 

One  interesting  example  of  the  results  of  measurements  by 
daylight  and  artificial  light  was  related.  One  evening  some 
measurements  of  the  brightness  of  tree-trunks  in  the  park  were 
made  and  the  dark  bark  had,  by  daylight,  an  apparent  bright¬ 
ness  of  about  2  ft.-candles,  even  though  it  was  evening  and  the 
twilight  was  coming  on.  Subsequently  the  author  went  into  a 
brightly  lighted  tea  shop  and  the  effect  was  that  of  coming 
from  the  twilight  into  a  brilliantly  lighted  interior.  Neverthe¬ 
less,  the  illumination  on  the  tables,  bright  as  it  appeared  to  be. 
was  actually  less  than  the  brightness  of  the  dark  tree-trunks. 
It  may  be  added  that  even  the  illuminated  white  frieze  at  the 
Institution  of  Electrical  Engineers,  by  which  the  theater  is 
actually  lighted,  is  not  so  bright  as  many  dark  tree-trunks  and 
sooty  buildings  are  when  receiving  daylight  illumination.  The 
eye  would  never  credit  this,  presumably  because  the  great  ex¬ 
panse  of  sky  overhead,  having  a  brightness  of  hundreds  of 
foot-candles,  causes  all  moderately  bright  objects  to  appear 
dark  in  comparison. 

At  a  subsequent  meeting  of  the  Institution  of  Electrical  En¬ 
gineers  there  was  again  much  discussion  on  illuminating  engi¬ 
neering  lines.  This  was  the  occasion  of  a  paper  by  Mr.  Haydn 
T.  Harrison  on  “Street  Lighting  by  Modern  Electric  Lamps.” 
The  paper  contained  a  considerable  number  of  data  comparing 
the  performances  of  gas  and  electric  lamps  and  the  polar 
candle-power  curves  of  different  illuminants.  The  author  en¬ 
deavored  to  show  that  the  conditions  of  good  street  lighting 
are  best  secured  by  a  number  of  small  units  spaced  near  to¬ 


gether  rather  than  by  isolated  sources,  far  apart,  of  great  con¬ 
centrated  brilliancy.  The  paper  was  also  useful  in  showing 
how  customary  it  is  becoming  to  equip  street  lamps  with  some 
form  of  prismatic  or  other  globe  in  order  to  modify  the  nat¬ 
ural  curve  of  light  distribution. 

It  is  interesting  to  note  that  Mr.  Harrison  did  not  entirely 
approve  of  the  method  suggested  by  Mr.  J.  Abady  and  em¬ 
bodied  in  the  street-lighting  specification  of  the  Westminster 
and  City  Council,  according  to  which  the  candle-power  of  a 
lamp  is  determined  as  the  mean  of  the  values  at  20  deg.  and 
50  deg.  It  was  pointed  out  that  a  lamp  might  comply  with  the 
specification  and  yet  have  a  very  poor  kind  of  curve  for  street¬ 
lighting  purposes. 

The  discussion  revealed  a  great  advance  in  the  view  that 
there  is  too  much  glare  in  modern  street  lighting,  and  it  seems 
pretty  clear  that  in  the  future  there  will  be  increasing  attention 
paid  to  this  point  in  addition  to  the  provision  of  a  certain  con¬ 
venient  illumination.  It  was  pointed  out  that  most  street  light¬ 
ing  involves  a  compromise  between  the  avoidance  of  glare  and 
the  provision  of  good  and  uniform  illumination.  The  very  rays 
which  are  emitted  at  small  angles  to  the  horizontal  and  are 
therefore  most  effective  for  illuminating  the  parts  of  the  pave¬ 
ment  most  removed  from  the  lamp  are  also  those  which  are 
most  apt  to  shine  out  into  the  eyes  of  pedestrians  and  produce 
an  impression  of  glare. 

Another  point  was  the  general  recognition  of  the  need  for 
some  form  of  specification  for  street  lighting  which  would 
meet  with  general  acceptance.  Mr.  L.  Gaster  referred  to  the 
recent  decision  of  the  German  Institution  of  Electrical  Engi¬ 
neers  to  take  measurements  in  a  horizontal  plane  i  m  above 
the  ground  in  the  cases  of  both  interior  and  outside  lighting, 
and  pointed  out  that  this  had  been  referred  to  the  Institution 
of  Gas  Engineers  in  Germany  with-  a  view  to  joint  agreement 
on  a  common  method  of  testing.  Several  speakers,  including 
Mr.  C.  P.  Sparkes,  suggested  the  desirability  of  a  committee 
to  deal  with  a  specification  for  street  lighting,  apart  from  the 
illuminants  employed,  and  Mr.  J.  S.  Dow  pointed  out  that  the 
Illuminating  Engineering  Society,  which  had  always  taken  an 
attitude  of  impartiality  toward  this  subject,  could  give  material 
assistance  in  this  direction. 

Another  suggestion  from  Mr.  Gaster  was  that  the  cost  of 
improved  street  lighting  should  be  partly  defrayed  from  the 
contributions  of  motor-car  taxation,  which  are  understood  to 
be  allotted  to  road  improvement.  Nowadays  it  is  the  speed  of 
the  traffic  in  London  more  than  anything  else  which  determines 
the  need  for  good  illumination,  and  the  matter  is  one  of  con¬ 
siderable  importance  to  motorists  and  others  driving  rapidly. 
It  is  therefore  only  reasonable  to  expect  a  contribution  from 
them  to  the  expenses  of  adequate  lighting. 

The  Illuminating  Engineering  Society  in  London  held  its 
opening  meeting  on  Nov.  8,  at  which  time  it  was  explained  by 
the  president  that  arrangements  had  been  made  for  the  two 
opening  meetings  to  be  devoted  to  discussions  on  gas  lighting 
and  electric  lighting  respectively,  the  idea  being  to  obtain  a 
summary  of  progress  in  these  directions  and  subsequently  to 
proceed  to  practical  examples.  The  honorary  secretary  also 
read  a  brief  report  of  progress  during  the  vacation,  making 
special  reference  to  the  presence  of  delegates  at  the  Congres 
International  des  Maladies  Professionnelles,  when  the  question 
of  factory  illumination  came  into  consideration,  as  commented 
upon  in  our  issue  for  Nov.  10,  1910. 

A  paper  on  “The  Present  Status  and  Recent  Advances  in 
Gas  Lighting”  was  then  read  by  Mr.  F.  W.  Goodenough,  of  the 
Gas,  Light  &  Coke  Company,  and  a  very  interesting  discussion, 
in  which  many  prominent  gas  engineers  took  part,  followed. 
One  point  which  received  special  attention  was  the  ability  of 
consumers  to  adjust  their  own  burners,  and  Mr.  Carpenter,  of 
the  South  Metropolitan  Gas  Company,  mentioned  that  a  new 
burner  had  been  introduced  by  his  company  with  complete  suc¬ 
cess.  This  is  adjusted  once  and  for  all  for  a  certain  quality  of 
gas  and  needs  no  further  attention  as  regards  regulation  of 
air  supply. 
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At  the  next  meeting  of  the  society  a  paper  of  a  similar 
nature  is 'to  be  read  by  Prof.  E.  W.  Marchant,  of  Liverpool 
University,  dealing  with  recent  progress  in  electric  lighting. 
The  Illuminating  Engineering  Society  is  thus  setting  to  work 
to  deal  with  all  illuminants  in  an  impartial  manner  and  is 
already  doing  good  work  by  affording  opportunities  for  repre¬ 
sentatives  of  both  gas  and  electric  lighting  to  meet  on  friendly 
terms  and  exchange  views  in  a  way  they  otherwise  would  not 
find  an  opportunity  of  doing.  This  point  was  specially  em¬ 
phasized  by  Mr.  F.  W.  Goodenough  at  the  commencement  of 
his  paper. 

It  was  further  stated  by  the  president  that  a  subsequent 
meeting  would  be  devoted  to  library  illumination. 


RECENT  TELEPHONE  PATENTS. 


REPEATER  SYSTEM.- 

.•\mong  the  various  classes  of  telephone  circuits  probably 
none  have  displayed  greater  ingenuity  upon  the  part  of  in¬ 
ventors  than  repeater  circuits.  If  a  rei>eater  is  to  be  used 
practically,  it  must  be  two-way ;  that  is  to  say  it  must  be  capable 
of  being  introduced  in  a  two-wire  metallic  circuit  and  rein¬ 
forcing  received  currents  from  either  direction  with  equal  fa¬ 
cility.  Furthermore  the  reinforced  currents  must  be  trans¬ 
mitted  in  such  a  manner  as  not  to  reflect  back  into  the  re¬ 
peater  as  if  they  were  arriving  currents,  thus  causing  singing 
or  confusion.  It  is  evident  that  a  two-way  repeater  must  be 
differentially  connected  with  respect  to  its  own  reinforced 
currents. 

A  typical  repeater  circuit  is  that  recently  patented  by  Mr.  N. 
G.  Worth,  of  Columbus,  Ohio,  and  shown  diagrammatically  in 


Fig.  1.  Assume  the  line  to  be  IF,  1J’»,  li\,  IF,  It  will  be  seen 
that  with  the  introduction  of  the  repeater  a  short-circuit  has 
been  introduced  to  divide  absolutely  the  line  into  two  sections 
so  that  there  will  l)e  no  possibility  of  mutual  interference  of  the 
two  sections  due  to  direct  conduction  of  talking  currents  from 
one  to  the  other. 

Assume  now  a  talking  current  arriving  from  W,  ll'i.  This 
will  pass  through  the  secondaries  of  C,  Ct  and  thereby  induce 
co-acting  currents  in  the  tertiaries.  These  currents  divide  be¬ 
tween  coil  Cb  and  receiver  part  R.  At  the  same  time  currents 
are  induced  in  primaries  C,  C-,  Cs,  but  whether  or  not  balanced 
they  are  of  no  effect  as  they  have  no  inductive  relation  to  the 
outgoing  line  section. 

Repeater  R  acts  sending  current  fluctuations  from  its  trans¬ 
mitter  M.  This  is  in  a  circuit  including  primaries  of  coils 
Ct,  C«.  Ct.  In  coils  Ct  and  C*  currents  are  set  up  in  the  secon¬ 
daries.  which  currents  are  sent  out  on  line  li\,  IVt.  At  the 
same  time  currents  are  set  up  in  the  tertiaries  of  C,  and  C«, 
wliich  co-act  and  the  combined  effect  of  which  must  be  equal 
and  opposite  to  current  set  up  in  the  secondary  of  C,.  Under 
this  condition  and  under  this  one  alone  will  receiver  part  Rt 
remain  inert  and  therefore  incapable  of  sending  out  reflected 
reinforcements  toward  U’,  IVt.  Similarly  repeating  may  be 
traced  in  the  opposite  direction. 


IfEW  APPARATUS. 

Fig.  2  shows  in  section  and  in  elevation  a  desk-stand  head 
used  with  a  desk  stand  patented  by  Mr.  W,  Leaver,  of  Chi¬ 
cago,  and  assigned  to  the  Kellogg  company.  The  transmitter 
casing  is  drawn  back  as  a  lug.  The  sectional  view  shows  at 
a  glance  how  the  flexible  hinge  is  arranged. 

Another  patent  assigned  to  the  same  company  is  that  of  Mr. 
A.  H.  Weiss  for  a  sheet-metal  wall  set.  All  parts  save  the 
transmitter  are  mounted  upon  the  base  plate,  the  sides  and 
cover  of  the  box  being  integral  and  hinged  to  swing  out  of  the 
way.  The  core  is  cut  away  to  clear  the  bell  posts,  but  a  filler 


Fig.  2 — Leaver  Desk-Stand  Head. 

corresponding  is  secured  to  the  base.  A  hook  is  arranged  to 
limit  the  swing  of  the  cover  after  the  manner  of  a  desk  leaf 
slide.  This  prevents  the  transmitter  from  striking  the  wall 
if  the  cover  be  released. 

Mr.  W.  E.  Butler  has  patented  a  rotating  pole  changer 
driven  by  a  constant-current  motor  operated  off  the  exchange 
storage  battery.  The  pole-changing  commutator  is  included 
in  the  circuit  of  the  primary  of  a  transformer  fed  from  the 
same  battery.  The  transformer  steps  up  the  potential  to  the  re¬ 
quired  voltage  for  ringing. 

ELECTROMAGNETIC  RECEIVER  SYSTEM. 

A  common-battery  system  using  an  electromagnetic  receiver 
in  distinction  to  the  usual  permanently  magnetized  receiver 
has  been  invented  by  Mr.  F.  X.  Staub,  of  Fort  Wayne,  Ind., 
his  patent  having  been  assigned  to  the  Corwin  Telephone 
Manufacturing  Company.  The  novelty  of  the  present  ar¬ 
rangement  lies  rather  in  a  non-inductive  shunt  about  the  re¬ 
ceiver  than  in  the  use  of  the  receiver  itself. 

COMBINED  TELEPHONE  AND  SERVICE  SYSTEM. 

A  combination  signal  and  telephone  system  is  patented  by 
Mr.  H.  G.  Webster,  of  Chicago,  under  the  above  title  and  as¬ 
signed  by  him  to  the  Kellogg  Switchboard  &  Supply  Company. 
The  circuits  are  all  so  arranged  that  tne  two  limbs  of  the 
telephone  subscriber’s  line,  even  during  a  conversation,  are  in 
balance  and  thus  a  neutral  point  may  be  maintained  at  all 
times.  To  this  end  the  line  relay  is  double-wound,  one  wind¬ 
ing  in  each  limb  of  the  line.  Again,  an  offsetting  resistance 
is  included  in  the  tip  cord  strand  to  balance  the  supervisory 
relay  in  the  ring  strand.  Lastly,  the  battery  is  grounded  at  its 
middle.  The  signal  circuit  is  introduced  upon  the  line  limbs 
in  multiple  through  split  balanced  coils  and  it  is  carried  off  at 
the  subscribers’  stations  similarly.  The  signal  relays  are 
double-wound,  one  winding  connected  to  each  line  leg.  These 
relays  are  sensitive  only  to  direct  currents  flowing  in  both 
their  windings  in  the  same  direction.  They,  therefore,  re¬ 
spond  to  the  signal  currents  and  fail  upon  the  telephone 
currents. 

PARTY  LINE  SYSTEMS. 

In  a  party-line  system  invented  by  Mr.  O.  T.  Lademan,  of 
Milwaukee,  special-station  instrument  circuits  are  used. 
When  the  receiver  is  lifted  from  the  hook  its  circuit  alone  is 
closed  across  the  line,  the  induction  coil  and  transmitter  be¬ 
ing  left  dead.  When  it  is  desired  to  transmit  the  receiver  cir¬ 
cuit  is  modified  by  the  introduction  of  impedance,  while  the 
transmitter  circuit  is  closed  and  the  induction-coil  secondary 
is  thrown  practically  across  the  line.  There  is  thus  maximum 
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receiving  efficiency  coupled  with  minimutn  effect  of  the  re¬ 
ceiver  in  reducing  outgoing  currents. 

Mr.  E.  Gould,  of  Spring  Valley,  Minn.,  has  endeavored  to 
prevent  “listening-in”  on  party  lines.  He  provides  keys  at  each 
telephone,  one  for  conversations  forward  and  one  for  those 
in  the  other  direction.  Each  key  cuts  off  the  non-wanted 
direction.  Thus  any  one  between  two  conversing  stations 
must  cut  them  apart  in  order  to  listen. 

Mr.  J.  A.  Hall,  of  Oakland,  Cal.,  has  invented  an  antiseptic 
cap  for  transmitter  mouthpieces.  A  cylindrical  holder  clamped 
to  the  mouthpiece  by  rearwardly  projecting  resilient  fingers  car¬ 
ries  a  ring  of  ‘absorbent  material  at  its  front  part.  The  ^ring 
surrounds  the  cylinder,  the  latter  being  perforated  at  this 
point.  A  sheet  cover  fits  over  the  absorbent  ring  to  protect 
it  and  to  prevent  evaporation  of  the  antiseptic  solution  with 
which  it  is  saturated. 

COMBINED  TELEPHONE  AND  ALARM  SYSTEM. 

A  combined  common-battery  telephone  system  and  alarm 
system  has  been  patented  by  W.  W.  Dean,  his  patent  being 
assigned  to  the  Consolidated  Fire  Alarm  Company.  In  apply¬ 
ing  the  alarm  system,  two  relays  are  introduced  at  the  central 
office,  one  on  each  side  of  each  subscriber’s  line.  If  these  act 
in  unison  they  counteract  each  other.  If,  however,  one  fails 
while  the  other  acts  the  alarm-recording  device  is  used  to 
operate.  At  the  subscriber’s  station  the  code  wheel  of  the 
alarm  bo.x  causes  simultaneous  grounding  of  both  line  li.nbs. 
When  the  telephone  calls  the  signals  are  over  a  metallic  circuit 
and  both  alarm  control  relays  operate  in  unison.  When  the 
alarm  code  wheel  is  tripped  only  that  control  relay  operates 
which  is  upon  the  battery  side  of  the  line.  The  other  fails, 
as  it  is  connected  between  two  earth  connections. 

REVERTING  BUSY  TEST. 

In  some  instances  where  it  is  desired  to  do  away  with  a 
code  letter  or  word  for  selective  party  line  stations,  a  different 
line  number  is  assigned  to  each  station  and  the  jacks  of  the 
various  numlters  grouped  together  on  one  line  are  all  inter¬ 
connected.  In  case  one  such  station  calls  another  upon  the 
same  line,  it  is  evident  that  there  should  be  something  to  notify 
the  operator  of  the  relation  of  the  called  and  calling  stations. 
It  is  usual  to  cause  a  special  busy  tone  to  be  audible  to  the 
operator  during  the  testing  period  provided  she  be  testing  upon 
a  line  already  connected  to  the  same  cord  pair  which  is  being 
used  for  testing.  Thus  if  the  answering  plug  be  connected  to 
the  same  line  being  tested  the  tone  will  be  introduced. 

This  has  been  used  for  some  time  upon  three-wire  switch¬ 
boards,  but  Messrs.  D.  A.  Lawver  and  C.  C.  Bradbury  have 
just  obtained  a  patent  for  its  application  to  a  two-wire  switch¬ 
board  according  to  their  circuit  scheme.  They  have  assigned 
their  patent  to  the  Kellogg  Company. 


Letters  to  the  Editor. 


Operating  Costs  of  llluminants. 


To  the  Editor  of  Electrical  World: 

Sir: — In  your  edition  of  Dec.  29  is  a  brief  account  of  the 
paper  by  Messrs.  Bryant  and  Hake  before  the  Chicago  Section 
of  the  Illuminating  Engineering  Society  on  the  comparative 
operating  costs  of  different  illuminants.  Of  course,  until  this 
paper  is  published  and  something  is  known  of  the  manner  in 
which  tests  were  made  it  cannot  be  a  subject  of  much  dis¬ 
cussion;  but  even  at  the  present  time  it  might  be  well  to  call 
attention  to  the  fact  that  since  interest  and  depreciation  were 
not  included  in  the  cost  figures  the  latter  are  necessarily  of 
little  value. 

In  many  cases  where  electrical  energy  is  figured  at  a  low 
rate,  such  as  i  cent  or  2  cents  per  kw-hour,  interest  and  de¬ 
preciation  become  items  of  great  importance.  Assume,  for 
example,  a  mercury-vapor  lamp  costing  $34,  consuming  192 
watts  arid' operating  1000  hours  a  year  with  energy  at  i  cent 
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per  kw-hour.  Interest  on  the  investment  at  6  per  cent  is  $2.04 
per  year.  The  depreciation  can  be  found  by  deducting  the  price 
of  the  tube  (a  renewal  part  and  hence  taken  care  of  under 
maintenance)  from  the  cost  of  the  lamp  and  figuring  on  the 
remainder  at  the  proper  rate,  .\llowing  $10  as  the  cost  of  the 
tube  and  taking  10  per  cent  as  the  rate  of  depreciation,  the 
annual  depreciation  is  found  to  be  $2.40.  Assuming  4000  hours 
as  the  life  of  the  tube,  the  maintenance  comes  to  $2.50  per  year, 
while’ the  cost  of  energy  is  192  kw-hours  at  i  cent,  or  $1.92. 

Summarizing  the  above,  there  are:  Interest  and  depreciation. 
$4.44;  maintenance  and  energy,  $4.42.  Thus  it  is  found  that 
interest  and  depreciation  are  actually  greater  than  maintenance 
and  energy  and.  therefore,  it  follows  that  the  omission  of 
interest  and  depreciation  would  show  in  this  case  less  than  half 
the  actual  cost  of  operation. 

Boston,  Mass.  J.  S.  Cod  man. 


A  Standard  of  Light  for  Color  Values. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  editorial  in  your  issue  of  Dec.  22 
entitled  “What  Is  Daylight?”  I  beg  to  call  attention  to  my 
paper  entitled  “A  Standard  for  Color  Values,”  which  was 
presented,  March  17,  1910,  before  the  Illuminating  Engineering 
Society. 

The  abundant  evidence  in  this  paper,  together  with  the  still 
greater  volume  which  has  accrued  since  its  presentation,  is,  1 
believe,  sufficient  to  settle  thoroughly  the  matter  in  so  far  as 
rendering  it  justifiable  for  all  scientific  societies  to  define  the 
spectrum  of  average  daylight  by  stating  that  it  is  the  same  as 
that  from  pure  carbon  dioxide  gas  when  traversed  by  electric 
current  in  a  vacuum  tube.  In  the  paper  above  referred  to  I 
made  a  proposition  to  this  effect,  and  favorable  action  was 
taken  in  that  the  council  of  the  society  was  requested  further 
to  investigate  and  act  on  the  matter.  I  also  made  similar 
proposals  at  various  times  during  the  past  ten  years,  and 
specifically  did  so  in  my  paper  presented  before  the  American 
Institute  of  Electrical  Engineers  on  April  26,  1907. 

It  is  a  fortunate  scientific  coincidence  that  it  is  possible  to 
settle  such  an  important  problem  in  so  simple  a  manner.  Not 
only  have  many  of  the  highest  European  authorities,  but  also 
the  United  States  Bureau  of  Standards,  stated  that  the  ‘white 
“Moore  light”  is  as  near  an  average  daylight  as  it  can  be 
hoped  ever  to  decide  upon.  Dr.  H.  E.  Ives  presented  a  paper 
comparatively  recently  before  the  Illuminating  Engineering 
Society  in  which  he  reported  on  a  study  of  all  illuminants  from 
a  purely  scientific  standpoint,  and  came  to  the  same  conclusion. 
It  is  a  most  remarkable  statement  that  of  the  thousands  of 
color  experts  who  are  now  using  the  “Moore  light”  not  one 
has  yet  been  found  who  has  not  agreed  that  its  color  values 
give  entire  satisfaction. 

Newark,  N.  J.  D.  McFarlan  Moore. 


Voltage-Wave  Distortion  and  Life  of  Incandescent 
Lamps. 

To  the  Editor  of  Electrical  World: 

Sir: — In  his  reply  in  your  issue  of  Dec.  15  to  my  letter  call¬ 
ing  attention  to  certain  obscure  points  in  his  article  regarding 
the  change  of  life  of  lamps  on  peaked  as  compared  with  sine 
wave-form.  Professor  Kinsloe  seems  to  have  taken  a  peculiar 
point  of  view  regarding  where  the  burden  of  proof  in  a  ques¬ 
tion  like  this  lies. 

When,  a  few  years  ago,  a  certain  professor  of  physics  in  this 
country  announced  that  he  had  discovered  a  small  change  of 
the  mass  of  a  body  with  its  temperature,  the  scientific  world 
did  not  immediately  start  elaborate  experiments  to  prove  that 
the  mass  of  a  body  does  not  change  with  its  temperature,  bqt 
rather  waited  for  the  professor  to  bring  forth  more  conclu- 
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sive  evidence  as  to  the  change  which  he  thought  he  had  de¬ 
tected.  This  was  a  perfectly  logical  attitude,  because  it  was 
inherently  improbable  that  such  an  effect  as  he  claimed  to  have 
observed  would  have  escaped  the  attention  of  the  innumerable 
scientific  workers  who  had  for  years  been  making  careful 
weighings,  and  no  one  of  whom  had  ever  detected  any  trace  of 
a  similar  effect.  Eventually  it  was  shown  that  the  supposed 
effect  of  heat  on  the  mass  of  the  body  was  really  due  to  the 
effect  on  the  balance  of  rising  currents  of  heated  air. 

Similarly,  in  the  present  instance,  it  should  be  remembered 
that  the  life-testing  of  lamps  is  no  new  thing;  that  it  has  been 
carried  on  as  a  regular  commercial  proposition  for  many 
years,  and  that,  in  spite  of  the  many  experiments  which  have 
been  made,  never  before  has  there  been  detected  a  positive 
effect  of  the  sort  which  Professor  Kinsloe  claims  to  have  dis¬ 
covered.  Previous  workers  in  this  field  have  not  been  lack¬ 
ing  in  powers  of  observation  or  in  facilities  for  making  exact 
life  tests  of  lamps.  Moreover,  experiments  which  have  been 
made  to  detect  an  effect  of  this  sort  have  invariably  given  re¬ 
sults  of  a  negative  character.  Therefore,  it  seems  quite  clear 
that  the  burden  of  proof  rests  entirely  on  the  experimenter 
who  would  prove  the  existence  of  such  an  effect  as  Professor 
Kinsloe  claims  to  have  found. 

In  my  previous  letter  I  referred  to  certain  tests  as  being 
inconclusive,  and  because  of  this  admission  Professor  Kinsloe 
refuses  to  accept  these  results  as  satisfactory  evidence  to  prove 
the  fallacy  of  his  own  results.  In  speaking  of  these  tests  as 
inconclusive  I  meant  that  they  were  inconclusive  as  far  as  prov¬ 
ing  the  existence  of  a  positive  effect  was  concerned.  As  a  mat¬ 
ter  of  fact  I  consider  that  these  tests  were  far  more  conclu¬ 
sive  than  any  which  Professor  Kinsloe  has  presented  in  his 
paper,  the  conclusion  being  that  within  the  limits  of  error  of 
the  life-testing  of  lamps  there  is  no  difference  shown  between 
the  effect  of  alternating  current  and  that  of  direct  current.  By 
what  process  of  reasoning  it  is  possible  to  conclude  that  lamps 
which  show  the  same  candle-power  and  life  at  a  given  voltage 
on  either  alternating  current  or  direct  current  should  show  a 
considerably  lower  candle-power  and  shorter  life  on  peaked 
wave  than  they  do  on  sine  wave  Professor  Kinsloe  does  not 
attempt  to  indicate.  However,  this  process  of  reasoning  is 
very  important,  since  without  some  logical  connection,  and  in 
view  of  the  known  facts,  the  burden  of  proof  rests  upon  him 
and  the  proof  can  be  considered  complete  only  when  sup¬ 
ported  by  evidence  of  the  most  convincing  character. 

Returning  now  to  some  other  statements  in  Professor  Kins- 
loe’s  letter,  I  notice  that  he  raises  the  question  as  to  whether 
lamps  burned  on  a  given  effective  voltage  will  consume  exactly 
the  same  amount  of  energy  on  either  wave-form.  The  answer  to 
this  question  is  contained  in  Professor  Kinsloe’s  own  article. 
By  taking  the  data  from  his  curves  I  find  that  his  values  for 
the  watts  of  the  lamps  in  the  two  groups,  as  figured  by  multi¬ 
plying  the  watts  per  candle  by  the  candle-power,  are  sub¬ 
stantially  the  same.  Moreover,  Professor  Kinsloe  has  in  his 
somewhat  unusual  method  of  measuring  watts  assumed  that 
the  affirmative  answer  is  given  to  his  question.  To  carry  out 
his  own  course  of  reasoning  he  should  have  shown  experi¬ 
mentally  that  this  would  be  true  before  attempting  to  measure 
the  watts  of  a  lamp  by  ammeter  and  voltmeter. 

Professor  Kinsloe  also  raises  the  question  as  to  whether  a 
lamp  will  give  the  same  candle-power  when  burned  at  the 
same  effective  voltage  on  the  two  wave-forms,  and  challenges 
me  to  give  an  answer  to  the  question.  Although  this  question 
had  been  answered  entirely  to  my  satisfaction  by  many  previ¬ 
ous  experiments,  a  set  of  measurements  were  made  at  the 
Electrical  Testing  Laboratories  to  cover  definitely  the  points 
which  Professor  Kinsloe  has  raised.  Using  a  harmonic  gen¬ 
erator  set,  a  sine  wave  of  6o  cycles  frequency  was  obtained 
and  also  a  triple-frequency  harmonic  of  approximately  one- 
third  the  amplitude  of  the  fundamental.  This  harmonic  was 
impressed  upon  the  sine  wave  in  such  a  way  as  to  make  a  much 
more  pronounced  peak  than  Professor  Kinsloe  had  in  his 
tests.  Various  lamps  were  measured  with  the  sine  wave,  with 


the  peaked  wave  and  with  a  re-entrant  top  wave  produced  by 
reversing  the  phase  of  the  triple  harmonic.  The  lamps  meas¬ 
ured  comprised  not  only  carbon  and  “gem”  lamps,  but  also  a 
20-watt  tungsten  lamp,  which  has  the  finest  filament  which  is 
produced  commercially  to-day,  as  well  as  a  regular  6o-watt 
tungsten  lamp  having  a  coarser  filament.  The  voltage  on 
these  lamps  was  adjusted  to  the  same  value  with  a  Weston 
alternating-current-direct-current  voltmeter  containing  no  iron. 
A  wattmeter  was  also  included  in  the  circuit.  The  results  are 
summarized  in  the  foHowing  table : 


SINK  WAVE.  RE  ENTRANT 

60  CYCLES.  Tf)P  WAVE 


I  PEAKED  WAVE. 


Type  of  Lamp. 

Volts. 

Watt¬ 

meter 

Read¬ 

ing. 

Candle-1 

Power 

Watt¬ 

meter 

Read¬ 

ing. 

Candle- i 
Power.  ’ 

i 

Watt¬ 
meter 
Read-  i 
ing.  1 

Candle- 

Power. 

1 6-cp  carbon . 

no  ; 

35  23 

i  1 

16  0  1 

35.23 

16  0  1 

35.23  i 

16  0 

20-cp  "gem"  . 

,  1 

,  no 

'  27  76 

13.5 

27.76 

13.5 

27.76 

i  ^ 

20-watt  tungsten.. . ' 

110 

13.38 

j  11,77 

13.38 

11.7 

13.38 

11.75 

60-watt  tungsten...] 

no 

33  OS 

1  42  05 

1  33.05 

1  42.5 

33.05 

:  42  44 

The  results  of  this  test  are  directly  at  variance  with  the  re¬ 
sults  of  the  initial  measurements  of  the  lamps  as  shown  by 
Professor  Kinsloe.  He  found,  for  instance,  that  changing  a 
carbon  lamp  from  sine  to  peaked  wave  reduced  its  candle- 
power  from  17.1  to  15.8.  A  similar  effect  was  found  in  the 
other  tests.  The  life  curve  was  in  each  case  consistent  with 
the  initial  measurements.  The  initial  measurements,  however, 
were  evidently  greatly  in  error  since  he  should  have  got 
the  same  candle-power  on  either  wave-form.  It  follows  clear¬ 
ly  enough  that  whatever  error  was  made  in  the  initial  meas¬ 
urements  has  been  carried  throughout  the  tests. 

It  is  clear  that,  whatever  may  have  been  the  reason  for  the 
shorter  life  of  lamps  on  peaked  wave  which  Professor  Kinsloe 
observed,  the  erroneous  character  of  the  measurements  which 
he  adduces  in  support  of  his  conclusions  makes  it  necessary, 
in  view  of  ail  other  information  regarding  the  performance  of 
lamps,  to  conclude  that  the  reduction  in  life  was  in  itself  a  re¬ 
sult  of  some  faulty  experimental  arrangement  similar  in  charac¬ 
ter  to  that  which  vitiated  all  of  his  electrical  or  photometrical 
measurements. 

New  York.  Clayton  H.  Sharp. 


To  the  Editor  of  Electrical  World: 

Sir; — Referring  to  Professor  Kinsloe’s  article  in  your  issue 
of  Nov.  17,  to  Dr.  Sharp’s  letter  of  Dec.  8,  to  Professor  Kins¬ 
loe’s  reply  of  Dec.  15,  and  also  to  your  editorial  of  Nov.  17, 
one  point  seems  to  have  been  overlooked,  namely,  the  statement 
in  the  original  article,  repeated  in  Professor  Kinsloe’s  reply, 
reading  as  follows : 

“No  effort  was  made  to  obtain  voltage  regulation,  but  it  must 
be  borne  in  mind  that  the  two  waves  were  obtained  from  the 
same  alternator  and  the  tests  were  conducted  simultaneously,  so 
that  any  fluctuation  in  one  wave  was  accompanied  by  a  similar 
variation  in  the  other.” 

The  writer  believes  that  this  statement  is  not  correct.  The 
saturated  iron  reactance  which  causes  the  peaked  wave  also 
causes  the  regulation  on  the  distorted  circuit  to  be  much  poorer 
than  the  regulation  on  the  machine.  Without  knowledge  of 
just  what  arrangements  were  employed,  it  cannot  be  stated 
how  much  the  regulation  of  the  distorted  circuit  would  be  af¬ 
fected,  but  it  might  be  twice  as  bad  as  that  on  the  machine — 
possibly  less,  possibly  more.  Shortly  after  the  first  reading  of 
Professor  Kinsloe’s  article  the  possible  effect  of  wave-form  in 
connection  with  temperature  variation  was  made  the  subject  of 
experiment  in  the  General  Electric  standardizing  laboratory  to 
determine  whether  there  was  any  large  variation  of  resistance 
in  “Mazda”  lamps  during  a  voltage  cycle.  None  was  apparent. 
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as  will  be  seen  by  reference  to  the  accompanying  illustration, 
where /I  is  the  impressed  e.m.f .  and  is  the  current.  A  25-watt 
lamp  and  2S-cycle  circuit  were  chosen  to  get  the  largest  pos¬ 
sible  change  of  temperature  and  resistance  during  a  cycle. 
Finding  no  large  change,  we  knew  that  the  lamp  behaved  like 
a  resistance  and  that  testing  on  various  wave-shapes  at  the 
same  watts  consumption  ,is  the  same  as  testing  at  the  same  ef¬ 
fective  voltage.  It  is  also  shown  that  there  is  no  large  change 
of  temperature  in  the  fdament  throughout  the  cycle.  Similar 
curves  have  been  found  by  Dr.  Sharp,  establishing  the  fact  that 
the  power- factor  of  the  lamp  is  practically  unity.  (See  page 
1538,  A.  I.  E.  E.  Proceedings,  September,  1910.) 


Voltage  and  Current  Waves,  25- Watt  Lamp,  25  Cycles. 


The  fact  that  has  already  Ix'en  commented  on — namely,  the 
higher  watts  per  candle  on  the  peaked  wave  that  F’rofessor 
Kinsloe  found  in  his  test — seems  evidence  that  some  error  was 
made.  If  there  is  variation  in  the  cyclic  change  of  temperature 
caused  by  the  varying  wave-form,  the  result  would  probably 
he  less  watts  per  candle-power  on  the  peaked  wave  and  not 
more,  as  the  candle-power  varies  faster  than  the  temperature. 

To  know  that  the  candle-power  was  the  same  on  any  wave¬ 
shape  eleven  40-watt  “Mazda”  lamps  were  tried  in  the  General 
Electric  research  laboratory  on  various  circuits,  with  the  fol¬ 
lowing  result ; 

Direct-current,  38.2  cp;  sine  wave,  38.1  cp;  peaked-wave  ma¬ 
chine  (“crest  factor,”  1.51),  38.4  cp:  wave  distorted  by  satu¬ 
rated  reactance  (“crest  factor,”  1.70).  38.2  cp.  Crest  factor 
1.70  was  obtained  from  Professor  Kinsloe’s  Fig.  3  by  measure¬ 
ment,  although  it  is  stated  in  his  report  to  be  1.58.  These 
data  are  given  simply  to  corroborate  data  which  Dr.  Sharp  will 
undoubtedly  be  able  to  give  in  answer  to  >he  question,  “Can 
Dr.  Sharp  state  positively  that  even  the  same  lamp  will  give 
exactly  the  same  candle-power  when  burned  at  the  same  ef¬ 
fective  voltage  on  the  two  wave-forms?” 

The  research  laboratory,  since  these  preliminary  tests  were 
made,  has  started  some  more  complete  tests,  which  will  be  re¬ 
ported  later.  I  am  simply  submitting  this  brief  comment  not 
to  show' that  the  life  of  lamps  may  not  be  affected  by  wave¬ 
form — for  it  may  be — but  to  add  testimony  to  the  fact  that  parts 
of  the  report  as  given  out  will  not  bear  careful  analysis  until 
supported  by  more  facts. 

Schenectady,  N.  Y.  L.  T.  Robinson. 


necessary.  He  is  aware,  of  course,  that  the  ordinary  expression 
for  electric  power  {El  cose)  is  got  from  the  multiplica¬ 
tion  of  the  simultaneous,  instantaneous  values  of  voltage  and 
current,  and,  so  far  as  I  know,  no  one  has  ever  quarreled  with 
the  principle  he  supports  so  strenuously. 

Mr.  Hanchett’s  statement  that  E  is  always  equal  to  R1 
“although  E  may  not  be  the  terminal  voltage”  seems  to  me  to 
constitute  a  very  curious  example  of  reasoning  in  a  circle. 
The  E  of  which  he  speaks  is  nothing  more  than  a  quantity  de¬ 
fined  as  being  equal  to  RI,  and  it  is  definable  in  no  other  way. 
With  this  borne  in  mind,  the  statement  is  true — one  might 
almost  say  obvious.  However,  the  error  goes  deeper  than  this 
for,  if  we  follow  Mr.  Hanchett’s  nomenclature,  we  are  under 
the  necessity  of  distinguishing  between  two  quantities — 
one  the  accepted  value  E  which  appears  in  our  power  equa¬ 
tions  and  is  indicated  by  our  voltmeters;  the  other  that  com¬ 
ponent  of  the  first  E  which  is  spent  in  overcoming  resistance, 
and  which  does  not  admit  of  direct  measurement  except  for 
steady  currents. 

The  case  is  exactly  analogous  if  we  say  that  the  tractive 
effort  of  a  locomotive  is  equal  to  the  train  resistance  at  all 
times.  Here  obviously  the  statement  is  untrue  if  the  speed  of 
the  train  is  varying,  unless  we  redefine  the  tractive  effort  and 
distinguish  between  the  quantity  so  defined  and  the  true  trac¬ 
tive  effort,  which  is  the  force  applied  to  the  train.  There  is 
more  than  a  superficial  resemblance  between  the  electric  and 
mechanical  cases,  as  Clerk  Maxwell  showed  when  he  demon¬ 
strated  that  an  electrical  system  conforms  to  the  laws  govern¬ 
ing  all  dynamic  systems.  The  standard  equations  for  an  elec¬ 
trical  and  mechanical  system  are  respectively; 

'  dv 

F  =  M  ~+f{v) 
dt 

E  =  L  ~  +Ri 
dt 

dv 

Just  as  the  term  M  represents  that  part  of  the  applied 
dt 

force  which  is  spent  in  imparting  kinetic  energy  of  motion  to 
dt 

the  system,  so  L  — r-  represents  that  part  of  the  impressed 
di 

electric  force  spent  in  imparting  kinetic  energy  to  the  elec¬ 
trical  system,  i.e.,  storing  energy  in  the  magnetic  field.  The 
term  f{v)  represents  the  dissipative  function,  just  as  RI  rep¬ 
resents  that  part  of  the  electric  force  spent  in  dissipating  en¬ 
ergy  in  the  form  of  heat.  From  the  foregoing  it  seems  to  me 
that  Mr.  Hanchett’s  position  is  rendered  untenable  and  quite 
meaningless. 

As  to  statement  that  Ohm’s  law  is  always  true  as  originally 
conceived,  I  wish  to  enter  an  emphatic  dissent.  Ohm’s  law  as 
originally  stated  meant  that  the  resistance  is  a  geometrical 
constant  of  the  circuit,  whereas  we  know  that  it  is  also  a  func¬ 
tion  of  the  temperature  and  of  the  frequency.  Moreover,  the 
law  is  a  purely  empirical  one,  and  Ohm  must  have  meant  E 
to  designate  the  terminal  voltage,  as  this  is  the  only  value  of  E 
admitting  of  direct  experimental  determination.  Finally, 
Ohm’s  law  is  not  even  approximately  true  for  electrical  con¬ 
duction  through  highly  rarefied  gases,  as  Sir  J.  J.  Thomp¬ 
son  has  shown. 

Pittsburgh,  Pa.  ^  John  R.  Carson. 


Wattless  Power. 


To  the  Editor  of  Electrical  World: 

Sir: — I  have  read  with  considerable  interest  Mr.  Hanchett’s 
letter  on  “Wattless  Power”  appearing  in  your  issue  of  Dec. 
15,  but,  it  must  be  confessed,  without  entire  assent.  I  agree 
with  him  heartily  that  the  term  “wattless  power”  is  most  un¬ 
fortunate,  being,  as  it  is,  a  pure  contradiction  in  terms.  Mr. 
Hanchett’s  remarks,  however,  on  power  equations  in  general 
and  his  insiiitence  on  the  word  “simultaneous”  would  seem  un- 


To  the  Editor  of  Electrical  World: 

Sir  : — I  have  read  with  interest  Mr.  Mailloux’s  second  com¬ 
munication  in  your  issue  of  Dec.  29,  1910,  which  replies  spe¬ 
cifically  to  my  communication  on  the  subject  of  “Wattless 
Power,”  printed  in  your  issue  of  Dec.  15,  1910.  I  do  not 
think  that  Mr.  Mailloux’s  ideas  therein  expressed  as  to  the 
use  of  abstruse  mathematical  conceptions  are  at  all  at  variance 
with  my  own.  I  am  ready  to  concede  at  once  not  only  the 
desirability  of  such  things  as  these,  but  their  absolute  necessity. 

It  must  be  remembered,  however,  that  the  crux  of  this  con¬ 
troversy  is  not  whether  we  shall  abandon  figments  of  the 
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ihiaKination  in  developing  our  explanations  of  facts,  but  rather 
what  appropfiatC'  name  we  shall  bestow  upon  the  something 
which  is  indicating  its  presence  upon  our  instruments,  heating 
‘  6(1  r  apparatus  and  occupying  its  capacity,  and  interfering  with 
our  regulation.  It  is  a  tangible  phenomenon  which  everyorie 
‘tan  see.  *  ' 

The  name  which  we  select  should  first  of  all  be  of  scientific 
accuracy;  but  inasnhich  as  this  name  once  established  must  be 
intelligently  used  not  only  by  mathematicians  and  scientists, 
hut  by  practical  men,  it  seems  to  the  writer  eminently  fitting 
that  we  should  select  that  scientifically  accurate  name  which 
creates  the  least  confusion. 

It  was  for  this  reason  that  the  writer  advanced  the  argu¬ 
ment  that  “wattless  power,”  “fictive  watts,”  or  any  name  convey- 
‘  ing  the  pow'er  idea,  was  disconcerting  and  confusing  to  the 
practical  mind,  and  that  the  phenomena  could  be  adequately  ex¬ 
pressed  to  the  satisfaction  of  both  the  scientist  and  the  prac¬ 
tical  man  by  the  word  “re.actions.” 

The  specific  cases  can  be  handled  by  the  qualifying  adjective 
“current”  or  “voltage.”  It  is  a  most  fortunate  fact  that  these 
‘words  of  our  nomenclature  convey  no  power  idea.  It  is  impos¬ 
sible  to  conceive  of  power  expressed  in  current  unless  the  volts 
are  mentioned  and  vice  versa ;  and  as  this  is  precisely  what  oc¬ 
curs  in  the  case  of  so-called  wattless  phenomena,  volts  or  cur¬ 
rent  in  either  case  being  largely  absent  owing  to  the  difference 
in  phase,  the  term  “current-reaction”  or  “voltage-reaction”  not 
only  accurately  describes  w  hat  is  taking  place,  but  is  intelligible 
to  everyone  who  has  given  the  subject  sufficient  study  to  be  able 
to  manage  competently  the  apparatus  in  which  these  reactions 
are  found.  There  can  be  no  possible  objection  to  the  reversal 
of  the  term  as  Mr.  Mailloux  suggests.  “Reaction  currents”  and 
“reaction  voltages”  are  equally  understandable  and  convenient. 

The  consulting  engineer  in  conferring  with  his  clients  must 
explain  why,  if  he  advise  an  alternating-current  system,  he 
must  buy  a  iooo-k\v  generator,  whereas  if  he  use  a  direct- 
current  system  8oo  kw  will  suffice.  It  is  easy  for  him  to 
explain  that  in  the  alternating-current  machine  there  will  be  an 
additional  current  reaction  which  requires  the  larger  size  and 
that  this  reaction  does  not  appear  in  the  direct-current  machine. 
It  takes  but  little  of  the  real  power,  but  occupies  the  current 
capacity  of  the  machine.  All  of  this  is  lucid.  .\s  he  hopes  to 
be  understood  let  him  not  talk  of  wattless  power  and  power- 
factor  in  endeavoring  to  convince  his  client  that  he  must  ex¬ 
pend  more  money.  Why  should  not  this  scientifically  accurate 
explanation  become  a  legitimate  standard  method  of  expres¬ 
sion  ? 

Referring  to  Ohm’s  law'  Mr.  Mailloux  cites  the  names  of 
many  eminent  authorities  who  have  suggested  that  it  be  modi¬ 
fied  in  explaining  alternating-current  phenomena.  These  men 
I  have  always  considered  my  teachers  and  references  of  last 
resort,  and  I  do  not  hesitate  to  class  Mr.  Mailloux  Kimself 
among  them. 

■  '  It  sometimes  happens  that  the  pupil  is  materially  assisted  by 
his  denser  conception  in  selecting  from  many  correct  explana- 
'  tions  that  which  is  conspicuously  clear  to  the  numerically  larger 
'  class  that  he  represents.  Fortified  by  this  reflection,  I  venture 
to  point  out  that  to  modify  Ohm’s  law  to  fit  alternating-current 
phenomena  suggests  that  alternating  current  is  a  different 
physical  entity,  whereas  it  is  nothing  but  a  periodically  varying 
direct  current. 

We  do  not  think  of  modifying  Ohm’s  law  in  the  case  of  the 
direct-current  motor  armature.  We  simply  evaluate  and  deduct 
the  back  e.m.f.  from  the  impressed,  and  using  the  net  result 
as  the  e.m.f.  apply  Ohm’s  law'  and  obtain  the  resistance  of  the 
armature.  It  seems  to  Jhe  writer  that  it  is  a  scientifically  cor¬ 
rect  and  easily  understood  method  ta  proceed  in  the  same  way 
in  alternating-current  explanation,  namely,  to  evaluate  all  of 
the  e.m.fs.  which  the-  circuit  conta'ns.  both  impres.sed  and  in- 
<luc-e(i.  and  vectorially  combine  them  into  a  resultant  to  which 
Ohm’s  law  will  respond,  thereby  strengthening  rather  than  dis- 
•.  crediting  the  fundamental  proposition.  ,  , 

•  It  matters  not  that  Dr.  >  Ohm  did  not  have  in  mind  the  in¬ 
tricate  alternating-current  phenomena  when  he  framed  his 


famous  law.  He  was  far-seeing  enough  to  state  it  in  such  a 
way  that  the  proposition  was  basic  no  matter  what  the  future 
might  tiring  forth.  .  , 

It  would  seem  that  the  interests  of  electnical  science  will  be 
best  conserved  by  promoting  the  permaneaey  of  our  funda¬ 
mental  units  and  formulas.  “Wattless  w«tts’.’  and  “Ohm’s 
law  fails”  have  done  much  damage,  which  ccan  be  avoided  by 
materially  abridged  methods  which  sacrifioe  no  scientific  ac¬ 
curacy.  f 

.\cw  York.  Gkurue  T.  Hanchett. 


To  the  Editor  of  Electrical  World: 

Sir  : — In  your  issue  of  Dec.  29,  1910,  Mr.  C.  O.  Mailloux 
makes  some  interesting  remarks  on  “Scientific  Abstractions  in 
Relation  to  Scientific  Realities.” 

It  is  doubtless  safe  to  say  that  we  know  more  about  things 
than  the  beginnings  of  knowledge.  Yet  not  to  inquire  into  the 
meaning  of  words  and  to  seek,  what  things  they  hide  is  to 
become  a  dupe  to  such  words.  To  forbid  such  inquiry  would 
be,  as  Poincare  says,  to  adore  a  metaphysical  idol  “like  savage 
peoples  who  prostrate  themselves  before  a  statue  of  wood 
without  daring  to  look  at  what  is  within.” 

Mr.  Mailloux  marvels  at  the  possibility  of  dealing  with 
linear  “forces.”  But  what  is  “force”?  The  idea  is,  according 
to  Professor  Crew,  even  older  than  that  of  “mass”  or  of 
“energy"  and  “from  many  points  of  view  one  of  the  most  com¬ 
plex  and  puzzling  of  physical  quantities.”  Lagrange  and  his 
school  define  force  a.s  “that  which  tends  to  move  a  body” , 
but  according  to  the  school  of  Newton  and  Galileo  force  is  the 
“time-rate  of  change-of-momentum.”  Here  the  force  acting 
on  a  body  is  not  the  “push”  or  “pull”  it  exerts,  but  a  “vector- 
product”  of  a  scalar  “mass”  by  a  vector  “acceleration”  whose 
components  are 

md'x  nid^y  _ md^c 

~  dt^  ~  de'  It 

.Now  suppose  a  criminal  suspended  on  a  rope  attached  to  a 
rigid  tree  limb.  While  his  feet  find  support  there  is  no  down¬ 
ward  “pull”  on  the  rope.  On  removing  such  support  both  man 
and  rope  show  signs  of  d’stress.  Does  the  criminal  choke 
because  the  “force”  in  the  rope  and  that  due  to  "gravity”  tend 
to  tear  him  asunder?  Such  would  be  the  view  of  those  who 
define  force  in  anthropomorphic  terms;  for  to  them  force  is 
that  which  tends  to  produce  motion — there  need  be  no  motion. 
Mathematical  physicists,  however,  would  argue  that  the  crimi¬ 
nal  must  drop  toward  Hades  or  rise  toward  Heaven  before 
we  can  calculate  the  force  of  150  lb.  of  crime! 

Hut  how’  can  we  define  force  when  we  do  not  know  what 
“mass”  is?  Shall  we  agree  with  Poincare  and  say  masses  are 
mere  coefficients  which  we  find  convenient  to  introduce  into 
our  equations? 

We  must  admit  that  many  of  the  concepts  of  science  are,  as 
Mr.  Maillou.x  puts  it,  mere  “figments  of  the  imagination.”  Yet 
to  say  this  unqualifiedly  is  to  confuse  science  with  poetry.  To 
my  mind  science  is  a  product  of  “reason”  the  aim  of  which  is 
consistency  or  logical  sequence;  a  “figment  of  imagination,” 
on  the  other  hand,  is  formed  according  to  no  particular  order 
of  sequence. 

Mr.  Mailloux  speaks  of  the  “force  factors”  which  enter  into 
the  complete  formulation  of  Ohm’s  law.  With  reference  to 
the  “retainer”  there  are  stored,  restored  and  dissipated  energies: 
but  if  we  speak  of  their  “force  factors”  why  not  of  their  “mass 
factors”  and  “acceleration  factors”?  What  is  the  force  factor 
in  a  three-phase,  twenty-five-mile  circuit  delivering  15,000  kw 
at  25  cycles  per  second?  We  know  little  and  care  less  about 
the  metai)hysic>  of  the  phenomenon.  We  are  more  interested 
in  the  voltage  that  must  be  impressed  at  .the  other  end  to 
deliver  the  “goods.” 

The  difficulties  attending  the  use  of  Newtonian  mechanics 
have  led  to  the  system  of  Energetics.  Experience  ha,s  shown 
that  this  system  is  an  improvement  on  the  older  one,  as  it 
involves  less  of  the  inconceivable.  Of  course,  even  here  we 
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find  concepts  which  “do  not  materialize.”  In  thermodynamics 

we  struggle  with  J  that  “ghostly  quantity.”  But  these 

are  mental  conce^s  which  find  at  least  some  counterpart  in 
nature.  The  inia||mation  has  a  legitimate  place  in  science  if 
properly  checked,  ^[here  are  “voltage  reactions”  and  “reaction 
volts”  if  you  refer  to  the  mathematical  expressions  or  graphic 


conventions.  Hunt  as  you  will  you  cannot  find ‘them  in  the 
wire.  VVe  are  so  in  the  habit'  of  dealing  with  •  symbols  of 
things  in  nature  that  we  seek  an  ontological  'background  for 
every  abstraction  or  generalization  into  which  ^e  are  led.  If 
you  must  go  high-flying,  keep  your  eye  on  terra  firma ;  other¬ 
wise  let’s  do  our  theorizing  with  our  feet  on  the  ground.  * 
Philadelphia,  Pa.  R.  Spe.nckr  Greenfield.  • 
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Generators,  Motors  and  Transformers. 

Single-Phase  Motors  for  Mine  Locomotives. — R.  Richter. — 
.•\.n  illustrated  paper  describing  a  method  of  building  single¬ 
phase  commutation  motors  of  relatively  large  rating  in  such  a 
compact  way  as  is  necessary  for  mine  locomotives.  In  the 
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Fig.  1 — Single-Phase  Commutator  Motor. 


motor  of  the  Maffei-Schwartzkopff  Company  there  are  no  re¬ 
sistance  connections  between  armature  winding  and  commu¬ 
tator  and  neither  excitation  transformers  nor  choking  coils  are 
required.  The  excitation  winding  d  in  Fig.  i  is  not  connected 
m  series  with  the  armature  c,  but  in  series  with  the  primary  a 
of  the  adjustable  transformer  from  the  secondary  of  which  the 
variable  voltage  is  impressed  on  the  armature.  The  com¬ 
pensation  winding  is  indicated  at  b.  The  ratio  of  exciting  cur¬ 
rent  to  armature  current  is,  therefore,  proportional  to  the  sec- 
ondary-to-primary  transformation  ratio  of  the  transformer  and 
also  proportional  to  the  voltage  impressed  on  the  armature, 
since  the  number  of  primary  windings  of  the  transformer  is 
constant.  In  the  moment  of  starting  the  e.m.f.  impressed  on 
the  armature  is  small  and  therefore  the  exciting  current  is  also 
small,  but  it  increases  with  increasing  armature  voltage  and 
with  increasing  speed  of  the  motor.  The  arrangement  of  the 
windings  is  shown  in  Fig.  2  for  two  poles.  The  stator  is  uni¬ 
formly  slotted.  One  of  the  live  slots  per  pole  carries  the 
e.xciting  winding.  The  other  slots  carry  the  compensation 
winding.  The  position  of  the  armature  windings  short-cir¬ 
cuited  by  the  brushes  is  also  indicated  in  the  illustration.  Some 
data  are  given  of  motors  built  on  these  principles,  their  ar- 


Flg.  2 — Arrangement  of  Windings. 


rangement  in  the  locomotive  and  results  of  tests. — Elek.  Zeit., 
Dec.  22. 

Aluminum  Field  Coils. — A  note  on  a  recent  British  patent 
(2711,  Dec.  15,  1910)  of  the  Specialfabrik  fiir  .-Muminium- 
Spulen  und  Leitungen  Ges.,  of  Berlin.  Coils  of  bare  aluminum 
wire  are  plunged,  when  hot,  into  a  cold  bath  of  sodium 
hydroxide  or  sodium  carbonate  solution.  The  liquid  pene¬ 


trates  into  the  coils  and  on  drying  a  strong  insulating  layer  of 
aluminum  oxide  is  formed  on  the  wires.  The  carbonate  solu¬ 
tion  is  preferable,  as  it  removes  any  grease'  remaining  from 
the  drawing  process. — Lond.  Elec.  Eng’ing,  Dec.  22. 

Totally  Inclosed  Motors. — P.  .\.msler. — A  translation  in  ab- 
.stract  of  his  recent  German  paper  on  the  cooling  of  a  totally 
inclosed  motor  by  means  of  an  air  current  which  when  it  has 
become  heated  by  its  passage  through  the  machine  is  led  into 
the  base  of  the  machine,  where  it  is  cooled  by  pipes  through 
which  water  flows.  The  cold  air  current  is  then  passed  again 
through  the  machine. — Lond.  Electrician,  Dec.  23. 

Commutating  Poles. — note  on  a  recent  British  patent 
(27,968,  Dec.  15,  1910)  of  Miles  Walker  (British  Westing- 
house  Company).  .Automatic  regulation  of  the  commutating 
pole  flux  is  obtained  by  connecting  the  exciting  windings  be¬ 
tween  two  brushes  close  together  in  the  neutral  zone,  one 
slightly  in  advance  of  the  other.  Wider  brushes,  and  there¬ 
fore  a  shorter  commutator,  can  be  employed. — Lond.  Elec. 
Eng’ing,  Dec.  22. 

Leakage  Field  of  Three-Phase  Transformers. — W.  Rogowski 
— The  first  part  of  a  mathematical  paper  on  the  theory  of  the 
leakage  flux  of  three-phase  transformers.  The  paper  is  to  be 
concluded. — Elek.  Zeit.,  Dec.  22. 

Lamps  and  Lighting. 

Recent  Progress  in  Electric  Lighting. — E.  W.  Marcha.nt. — 
.A  paper  presented  before  the  (British)  Illuminating  Engineer¬ 
ing  Society.  The  author  first  considers  recent  developments  in 
incandescent  lamps  and  gives  particulars  of  experiments  on 
the  effect  of  repeated  switching  on  and  off  of  metallic-filament 
lamps,  the  effect  of  vibration  on  the  life  of  lamps,  etc.  With 
respect  to  the  effect  of  repeated  switching  on,  twenty  lamps, 
supplied  by  several  makers,  were  subjected  to  a  test.  The 
lamps  were  divided  into  two  groups  and  each  one  was  adjusted 
to  have  an  initial  specific  consumption  approximating  1.4  watts 
per  candle-power;  this  adjustment  was  effected  by  introducing 
resistance  into  the  circuit  of  each  individual  lamp.  One  set  of 
twelve  lamps  was  connected  in  circuit  with  an  automatic  switch 
driven  by  a  small  fan  motor  at  such  a  speed  that  a  cam 


Fig.  3 — Relation  Between  Watts  per  Candle-Power  and  Life  of 
Tungsten  Lamps. 

switched  on  the  light  for  fifty  seconds  and  switched  it  off  for 
ten  seconds.  ,Jhe  reason  for  this  choice  of  time  was  that  it 
appeared  that  ten  seconds  was  enough  to  allow  the  filament  to 
become  practically  cold  and  t^hus  to  give  the  maximum  con¬ 
traction  and  expansion  of  the  thread.  As  far  as  the  experi¬ 
ments  have  gone  the  effect  of  switching  does  not  appear  to  be 
serious;  the  lamps  that  have  been  burning  continuously  have 
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given  out  to  the  same  extent  as  those  that  have  been  subjected 
to  the  continuous  switching  off  and  on.  The  number  of 
switchings  to  which  so  far  each  lamp  has  been  subjected  is 
25,000  approximately,  and  all  the  lamps  except  two  are  still 
burning.  Fig.  3  gives  the  relation  between  the  effective  life 
of  tungsten-hlament  lamps  (as  defined  on  the  80  per  cent  of 
initial  candle-power  basis)  and  initial  watts  per  candle-power. 
The  effective  life  is  roughly  proportional  to  the  3.65th  power  of 
the  initial  watts  per  candle-power,  a  law  which  corresponds 
with  that  found  for  carbon-filament  lamps.  It  is  probable  that 
metallic-filament  lamps  are  much  more  injuriously  affected  by 
the  sudden  shocks  they  receive  when  their  globes  are  being 
cleaned  than  by  any  ordinary  vibration  to  which  they  may  be 
subjected.  One  may  sum  up  the  position  as  far  as  metallic- 
filament  lamps  are  concerned  by  saying  that  at  present  there  is 
no  difficulty  in  obtaining  a  230-volt  metallic-filament  lamp  of 
about  25  cp  which  will  give  one  horizontal  candle-power  for 
1.2  watts  and  will  operate  at  near  this  consumption  for  over 
1000  hours,  probably  for  a  much  longer  period  under  ordinary 
conditions.  Improvements  of  illumination  are  next  discussed. 
With  respect  to  arc  lamps  the  author  discusses  methods  of 
changing  the  distribution  of  the  light  so  as  to  give  more  uni¬ 
form  illumination  over  a  large  area.  The  following  results 
are  given  of  tests  of  lamps  made  by  the  author  with  a  spherical 
photometer : 


1 

1 

Type  of  Lamp.  | 

Volts. 

Amperes. 

Mean  1 

Hemi¬ 
spheri¬ 
cal  ' 

(Candle- 
Power.  1 

(Candle- 

Power 

per 

Watt 

1 

Inclosed- flame  lamp  (clear  globe) . ' 

58.0 

8.45 

2.200 

'  4.5 

Opal  glolie . 1 

57.8 

8.5 

1.430  ' 

1  3.0 

Open-flame  arc  (slightly  obscured' 
globe) . 1 

40.0 

7.0 

1  1.040 

j  3.72 

Slightly  inclosed  arc  (ordinary  carbon) 

86.0 

;  8.5 

1.150 

1 

Midget  singly  inclosed  arc  lamp . 

j  77.0 

1  . 

245 

1.0 

Finally  mercury-vapor  lamps  with  globes  of  fused  quartz  or 
silica  are  discussed.  The  test  of  one  of  these  lamps  gave 
1-73  cp  (mean  hemispherical)  per  watt.  The  lamp  consumed 
688  watts  at  230  volts  and  gave  a  mean  hemispherical  candle- 
power  of  1190.  An  account  is  given  of  the  extended  discussion 
which  followed.  G.  W.  O.  Howe  referred  to  the  peculiar 
blackening  of  certain  metallic-filament  lamps.  From  the 
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Fig.  A — Polar  Candle>Power  Curves  of  Street  Lamps. 

shadowgraph  resulting  in  such  cases  it  appears  that  tjie  deposit 
is  the  result  of  a  discharge  from  a  certain  small  part  of  the 
filament.  More  curious,  however,  is  the  fact  that  in  the 
author’s  tests  the  deposit  consisted  mainly,  if  not  entirely,  of 
copper.  The  leading-in  wires  contained  a  certain  amount  of 
copper  and  the  conclusion  is  reached  that  the  liberation  of  the 


copper  particles  results  from  the  heating  of  the  wire  through 
conduction  from  the  filament. — Lond.  Electrician,  Dec.  23. 

Public  Lighting  in  London. — The  conclusion  of  the  long 
illustrated  review  of  recent  improvements  of  the  public  light¬ 
ing  system  of  the  City  of  London.  A  description  is  given  of 
the  use  of  the  bracket  system  in  Paternoster  Row.  Fig.  4 
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Fig.  5 — Polar  Candle-Power  Curve  of  Three-Lamp  Unit. 


shows  the  polar  candle-power  curve  of  the  metallic-filament 
lamps  employed,  the  dotted  lines  a  and  c  being  for  the  75-cp 
and  loo-cp  lamps  respectively,  the  tests  being  on  the  isolated 
lamps  wMthout  fittings  or  reflectors.  The  full  lines  b  and  d 
show  the  measured  candle-power  of  the  complete  fitting  con¬ 
taining  these  lamps  and  demonstrate  the  improvement  due  to 
proper  arrangement  of  the  reflectors,  shades  and  globes.  Fig.  5 
shows  the  polar  candle-power  curve  of  the  three-lamp,  centrally 
suspended,  high-candle-power  fitting  in  Watling  Street,  con¬ 
taining  three  loo-cp  metallic-filament  lamps.  The  improvement 
in  the  lighting  in  the  three  areas  dealt  with  in  the  article 
amounts  to  an  increase  of  63  per  cent  in  candle-power. — Lond. 
Electrician,  Dec.  23. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  (14,116, 
Dec.  8,  1910)  of  the  Wolfram  Lampen  A.  G.  for  a  process  for 
decarbonizing  metallic  filaments  by  raising  them  to  incandes¬ 
cence  in  an  atmosphere  of  methane  gas  (CH,)  at  a  pressure 
of  a  few  millimeters. — Lond.  Elec.  Eng’ing,  Dec.  15. 

Spherical  Photometer. — R.  Ulbricht  and  E.  Dyhr. — A  paper 
in  which  several  possible  sources  of  error  of  the  spherical 
photometer  are  investigated  in  detail,  especially  the  color  of 
the  paint  of  the  sphere,  the  color  of  the  window  for  measuring, 
etc.  It  is  shown  that  with  proper  construction  and  maintenance 
the  spherical  photometer  is  a  very  reliable  instrument.  How¬ 
ever,  the  recent  proposal  of  Sumpner  to  use  the  cube  form 
instead  of  the  sphere  should  not  be  followed  since  it  would 
introduce  errors  which  cannot  be  controlled. — Elek.  Zeit., 
Dec.  22. 

Electric  Lighting  of  Railway  Station. — An  illustrated  de¬ 
scription  of  the  lighting  installation  at  the  Squirrel’s  Heath 
and  Gidea  Park  station  of  the  Great  Eastern  Railway  in  Great 
Britain.  A  small  paraffine  engine  is  used  in  connection  with  a 
low-pressure  generator,  a  battery  and  metallic-filament  lamps. 
— Lond.  Electrician,  Dec.  16. 

Arc  Lamps. — The  conclusion  of  the  long  illustrated  serial  on 
new  arc  lamps.  In  the  present  instalment  arrangements  for 
keeping  the  globes  clear  are  described. — Zeit.  f.  Beleucht., 
Dec.  20. 

Installations,  Systems  and  Appliances. 

Continuity  of  Electric  Supply. — An  editorial  with  reference 
to  a  recent  breakdown  at  Glasgow.  Prime  movers,  steam 
plant,  generators  and  transformers  have  become  highly  re¬ 
liable.  Switchgear  is  more  vulnerable.  In  the  network  of 
mains,  owing  to  the  sectioning  that  is  now  usual,  defects  are 
generally  restricted  to  a  small  area  and  the  systematic  testing 
of  mains  naturally  reduces  trouble  in  this  direction  to  a  mini¬ 
mum.  One  of  the  greatest  safeguards  in  electricity  supply 
would  seem  to  be  linked  up  of  two  or  more  stations  in 
support  of  each  other;  yet  such  a  course  is  not  without  its 
risks,  as  is  rendered  evident  by  the  breakdown  at  Glasgow.  In 
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that  instance  a  fault  arose  in  the  trunk  main  connecting  two 
stations,  with  the  result  that  a  serious  drop  in  pressure  oc¬ 
curred  on  the  extra-high-tension  mains  and  the  motor-genera¬ 
tors  and  rotaries  in  the  substations  were  shut  down.  Something 
must  he  done  in  the  direction  of  the  protection  of  feeders.  The 
most  obvious  precaution  is  that  such  important  links  as  the  feed¬ 
ers  between  stations  should  be  duplicated,  but  this  simple  pre¬ 
caution  is  not  enough.  There  must  be  automatic  protection  in 
addition.  One  of  the  difficulties  here  is  that  the  automatic 
devices  will  be  required  to  act  only  at  long  intervals.  It  is 
also  worth  considering  whether  switchgear  should  not  be  more 
completely  sectioned,  so  that  if  an  interruption  occurs  the 
supply  may  be  resumed  with  the  least  possible  delay. — Lond. 
Electrician,  Dec.  16. 

Electric  Heating  and  Cooking. — A.  J.  Cridge. — A  paper  read 
before  the  Yorkshire  Section  of  the  (British)  Institution  of 
Electrical  Engineers  on  various  applications  of  electric  heating 
and  cooking,  and  an  account  of  the  extended  discussion  which 
followed. — Lond.  Elec.  Rev.,  Dec.  23. 

Wires,  Wiring  and  Conduits. 

.  Calculation  of  Overhead  Wires. — M.  and  R.  Weil. — The 
French  government  has  recently  issued  new  regulations  con¬ 
cerning  overhead  wires.  The  authors  deal  with  those  parts  of 
the  regulations  which  relate  to  the  minimum  height  of  the 
wire  above  ground.  This  height  changes  with  changing  tem¬ 
perature  or  with  an  accidental  overload  due  to  wind  or  rain. 
The  authors  give  the  fundamental  equations  for  determining 
the  tension  and  sag  of  the  wire  as  functions  of  the  temperature 
and  the  overload.  They  calculate  the  maximum  tension,  dis¬ 
cuss  effects  of  variations  of  the  load  and  give  a  numerical 
example  with  diagrams.  A  modification  of  Blondel’s  graphical 
method  is  also  given. — La  Lumicre  Elec.,  Dec.  17. 

Grading  of  Dielectrics. — W.  C.  Smith. — A  brief  explanation 
of  the  principle  of  arranging  the  insulation  in  form  of  a  series 
of  layers  of  different  dielectrics  so  that  the  different  materials 
occupy  the  best  possible  position.  The  fundamental  formulas 
of  grading  are  given. — Gen.  Elec.  Review,  January. 

Reinforced  Concrete  Poles. — An  illustrated  article  on  the 
construction  of  poles  from  reinforced  concrete,  with  special 
reference  to  the  Gallia  system,  for  which  relative  inexpensive¬ 
ness  is  claimed,  no  special  machinery  being  required. — La 
Lumicre  Elec.,  Dec.  17. 

Electrophysics  and  Magnetism. 

Magnetic  Hysteresis  at  Low  Temperature. — R.  Beattie  and 
H.  Gerrard. — An  article  in  which  the  authors  describe  experi¬ 
ments  showing  the  effect  of  temperature  on  both  “rotational” 
and  “alternational”  hysteresis  in  iron,  steel,  nickel  and  cobalt. 
Liquid  air  was  used  for  producing  the  low  temperatures  re¬ 
quired.  In  the  rotating  field  the  torque  method  was  used  and 
in  the  alternating  field  the  loops  were  determined  ballistically. 
In  the  case  of  rotational  hysteresis  a  marked  increase  in  the 
loss  was  found  at  low  temperature.  An  increase,  though  some¬ 
what  smaller  in  amount,  was  also  found  in  alternational  hyste¬ 
resis,  whereas  the  experiments  of  Fleming  and  Dewar  (1896), 
which  w'ere  confined  to  iron  and  steel,  showed  either  no  altera¬ 
tion  or  indefinite  results.  The  increase  appears  to  be  due 
generally  to  increased  coercive  force. — Lond.  Electrician, 
Dec.  23. 

Modification  in  Magnetic  Fields  of  Lines  of  the  Light 
Emitted  by  the  Electric  Spark. — G.  A.  Hemsalech. — An  ac¬ 
count  of  tests  in  which  he  finds  that  magnetic  fields  modify  the 
intensity  of  light.  In  sunlight  such  fields  may  produce  a 
diminution  of  light,  showing  thus  an  apparent  absorption  of 
light  coming  from  the  photosphere  and  a  reinforcement  of 
certain  lines  in  the  solar  spots. — Comptes  Rendus,  Nov.  21, 
1910;  abstracted  in  Atner.  Jour  of  Science,  January. 

Electrochemistry  and  Batteries. 

Life  of  Primary  Batteries. — J.  G.  Lucas. — A  note  on  a 
paper  giving  the  results  of  some  extensive  investigations  on 
the  ordinary  types  of  signaling  batteries  used  by  the  British 
post  office  and  other  telephone  administrations.  In  dealing 
with  the  porous-cup  Leclanche  type  of  cell  he  showed  that  the 


textbooks  are  very  much  out  of  date  on  this  question,  and 
that  modern  telephone  requirements  can  be  met  much  more 
economically  by  modifying  the  subdivision  of  the  manganese 
dioxide  and  carbon  in  the  porous  cups.  In  the  case  of  even 
such  small  current  discharge  rates  as  40  milliamperes  the  re¬ 
sult  of  the  modifications  is  to  decrease  the  total  working  costs 
to  at  least  one-seventh,  while  at  discharge  rates  higher  than 
40  milliamperes  the  decrease  in  costs  is  much  greater.  The 
agglomerate  form  of  Leclanche  battery,  the  author  pointed  out, 
is  an  expensive  type,  and  the  possible  advantages  which  might 
be  derived  by  its  use  are  not  commensurate  with  this  expense. 

In  connection  with  the  use  of  dry  cells  as  at  present  designed 
the  investigations  went  to  show  that  the  chief  difficulties  and 
expense  lie  in  the  fact  that  for  discharges  which  must  necessarily 
be  spread  over  several  months  full  use  cannot  be  made  of  the 
chemical  energy  vested  in  the  materials  used  in  these  cells, 
owing  to  the  sudden  rise,  after  a  time,  in  the  internal  resistance. 
Details  are  given  of  experimental  cells,  the  behavior  of  which 
indicates  that  the  difficulties  are  not  insuperable.  As  the  free 
ammonia  gas  evolved  from  Leclanche  cells  is  found  seriously 
to  affect  the  metalwork  of  telephones  and  to  act  deleteriously 
upon  secondary  cells,  he  has  made  satisfactory  experiments 
with  an  electrolyte  of  manganese  chloride  instead  of  the  usual 
ammonium  chloride  solution.  He  points  out  the  practicability 
of  sealing  up  the  battery  compartments  in  connection  with 
cells  charged  with  manganese  chloride  solutions,  and  the  con¬ 
sequent  reduction  in  loss  by  eva|lt)ration  as  compared  with 
ammonium  chloride  solutions.  In  comparing  the  costs  and 
efficiencies  of  the  various  batteries  for  subscribers’  speaking 
purposes  he  stated  that  even  experts  in  determining  telephonic- 
transmission  efficiencies  are  unable  to  perceive  any  loss  due  to 
the  resistance  of  the  usual  two-cell  speaking  battery  rising  from 
0.5  ohm  to  4  ohms,  and  that  even  at  6  ohms  internal  resistance 
the  loss  is  only  just  appreciable  to  experts.  This  had  an  ex¬ 
tremely  important  bearing  upon  the  question  of  the  most  eco¬ 
nomical  type  of  battery  to  be  used  for  subscribers’  speaking 
sets,  and  the  author  gave  information  relating  to  a  modified 
type  which  would,  apparently,  result  in  the  total  working  costs 
being  reduced  by  one-half,  as  compared  with  the  existing  ag¬ 
glomerate  battery,  and  nearly  to  one-third  as  compared  with 
dry  cells. — Lond.  Electrician,  Dec.  23. 

Action  of  Light  Upon  an  Electric  Cell. — H.  Pelabon. — If 
two  rods,  one  of  pure  antimony  and  the  other  of  an  alloy  of 
antimony  and  selenium,  are  plunged  into  a  hydrochloric  acid 
solution  of  antimony  trichloride  there  is  obtained  a  cell  in 
which  the  pure  antimony  acts  as  the  negative  pole.  This  cell 
has  curious  properties.  If  it  is  kept  in  darkness  its  e.m.f.,  on 
open  circuit,  attains  a  constant  value  in  a  few  days,  provided 
that  the  temperature  remains  constant.  Upon  suddenly  illumi¬ 
nating  the  positive  pole  the  e.m.f.,  originally  Eo,  increases  at 
once  to  a  much  higher  value,  £„  and  then,  the  illumination  be¬ 
ing  maintained,  it  diminishes,  and  in  the  course  of  about  twenty 
minutes  reaches  the  original  value  Eo,  which  remains  constant 
under  these  conditions.  Then  when  the  illumination  is  cut  off 
the  e.m.f.  diminishes  to  a  value  of  £j,  when  it  increases  slowly 
and  in  about  an  hour  reaches  the  original  value  Eo,  which  is 
maintained  continuously  in  darkness.  The  same  phenomenon 
is  observed,  whatever  may  be  the  proportion  of  selenium  in 
the  positive  electrode,  but  alloys  low  in  selenium  appear  to  be 
the  most  sensitive.  Tellurium  and  sulphur  when  alloyed  with 
antimony  do  not  exhibit  this  behavior.  The  nature  of  the 
metal  influences  enormously  the  delicacy  of  this  phenomenon. 
Almost  all  the  metals  with  their  selenides  give  cells  which  are 
sensitive  to  light. — Comptes  Rendus,  Vol.  151,  page  641 ;  ab¬ 
stracted  in  Amer.  Jour,  of  Science,  January. 

Fixation  of  Atmospheric  Nitrogen. — J.  Zen  neck. — A  lecture 
in  which  the  author  gives  a  brief  review  of  the  different 
processes  for  the  fixation  of  atmospheric  nitrogen.  To  com¬ 
pare  the  efficiency  of  the  processes  two  features  are  to  be  taken 
into  account :  First,  the  amount  of  oxide  produced  per  kw- 
hour;  second,  the  concentration  of  the  nitric  oxide  in  the  gas 
mixture.  There  are  great  electrical  difficulties  to  be  overcome 
in  testing.  In  the  plant  of  the  Badische  company  the  turbines 
are  directly  coupled  w'ith  large  three-phase  alternators.  Their 
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terminals  are  connected  by  three  thick  copper  conductors  with 
the  furnace  house.  A  thinner  conductor  connects  their  neutral 
point  with  the  earth  in  the  furnace.  Each  of  the  three  main 
otmductors  is  connected  with  one  terminal  of  an  arc  furnace, 
the  other  arc  terminal  being  earthed.  .\n  induction  coil  is  used 
it.  series  with  each  arc.  This  is  necessary  on  account  of  the 
peculiarities  of  the  arc.  The  size  of  these  induction  coils  is 
many  times  that  of  such  coils  employed  in  engineering  prac¬ 
tice.  They  are  so  well  designed  that  the  phase  difference  be¬ 
tween  current  and  e.m.f.  is  very  nearly  90  deg.  In  the  imme¬ 
diate  neighborhood  of  the  furnace  electrodes  the  e.m.f.  is 
several  thousand  volts.  The  operation  is,  therefore,  dangerous. 
Care  must  be  taken  in  switching  a  furnace  to  the  line  to  pre¬ 
vent  a  dangerous  rise  of  voltage.  Starters  such  as  are  used  with 
motors  can  be  used  only  in  a  restricted  way  and  are  employed 
only  with  very  large  furnaces.  In  this  case  several  induction 
coils  are  connected  in  parallel  and  are  switched  on  one  after  the 
other.  Moreover,  it  seems  that  the  conditions  of  current  and 
voltage  at  the  furnace  differ  considerably  from  those  in  ordi¬ 
nary  electrical  engineering  practice.  This  fact  causes  great 
complications  in  making  measurements.  For  instance,  two 
precise  instruments,  both  calibrated  by  the  Reichsanstalt  and 
agreeing  exactly  together  under  ordinary  conditions,  showed 
differences  of  4  per  cent  when  used  at  the  furnace.  Ordinary 
commercial  instruments  which  are  usually  accurate  within  i 
per  cent  or  2  per  cent  shawed  differences  of  12  per  cent  or 
more.  Even  the  connections  of  the  instrument  are  difficult, 
since  the  conductor  carries  from  200  amp  to  300  amp  and  is 
charged  to  several  thousand  volts  against  earth.  All  this  is 
of  importance  for  determining  the  furnace  efficiency.  Since 
ordinary  electrical  measuring  instruments  give  wrong  results 
the  author  concludes  that  the  figures  of  efficiency  which  have 
l)een  published  should  be  met  “with  unlimited  skepticism”  if 
the  data  published  do  not  show  that  the  electrical  energy  has 
been  accurately  measured. — Phys.  Zeit.,  Dec.  15. 

Units,  Measurements  and  Instruments. 

International  Value  of  E.M.F.  of  the  IVeston  Standard  Cell. 
— E.  VVarburc. — An  official  statement  of  the  Reichsanstalt  to 
the  effect  that  beginning  with  Jan.  i,  1911,  the  value  1.0183 
international  volts  at  20  deg.  C.  is  to  be  used  by  the  Reichsan¬ 
stalt  as  the  e.m.f.  of  the  Weston  standard  cell  made  according 
to  the  rules  of  the  London  International  Conference  (with  an 
excess  of  solid  cadmium  sulphate).  Heretofore  the  value 
1. 0186  international  volts  at  20  deg.  C.  was  used  in  Germany. 
The  difference  is,  however,  less  than  0.0003  volt.  This  is 
partly  due  to  the  fact  that  the  mercurous  sulphate  of  the  new 
standard  cells  gives  a  somewhat  smaller  e.m.f.  than  that  used 
in  the  former  standard  cells  of  the  Reichsanstalt. — Elek.  Zeit., 
Dec.  22. 

Cast-Iron  Permanent  Magnets. — An  article  on  a  method  de- 
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Fig.  6 — B-H  Curve  of  Cast-Iron  Permanent  Magnet. 

veloped  by  a  British  company  for  making  cast-iron  magnets. 
The  iron  casting,  after  being  machined  to  the  required  dimen¬ 
sions,  is  heated  in  a  gas  furnace  until  the  casting  can  just  be 
handled  without  causing  distortion.  At  this  point  the  casting 
is  plunged  into  a  “chemical  bath,”  from  which  it  is  transferred 
to  running  water  which  removes  superfluous  chemicals  and 
leaves  the  iron  clear  and  suitable  for  enameling.  The  only 
remaining  process  is  to  magnetize  the  casting  by  means  of 


coils  of  wire  suitably  arranged  according  to  the  shape  of  the 
casting.  In  regard  to  the  strength  of  field  the  cast-iron  per¬ 
manent  magnets  are  inferior  to  steel  to  the  extent  of  10  per 
cent  or  15  per  cent,  but  the  retentivity  has  been  proved  to  be 
equal  to  that  of  the  best  steel.  The  magnetic  qualities  of  a 
good  quality  of  black  cast  iron  treated  in  this  way  are  given 
in  Fig.  6,  which  shows  the  B-Il  curve,  and  in  Fig.  7,  which 
gives  the  hysteresis  loop.  The  treated  magnets  can  be  cast 
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Fig.  7 — B-H  Loop  for  Cast-Iron  Permanent  Magnet. 


to  any  shape  with  fixing  lugs  and  machined  before  hardening, 
thus  obviating  magnet  clamps  and  expensive  grinding  and 
boring  machinery.  The  saving  in  cost  by  using  cast-iron  per¬ 
manent  magnets  is  claimed  to  be  at  least  50  per  cent  even  for 
the  most  intricate  forms. — Lond.  Electrician,  Dec.  23. 

Testing  of  Impulse  Water-Wheels. — W.  R.  Eckart. — A  note 
on  a  paper  read  before  the  (British)  Institution  of  Mechanical 
Engineers  which  points  out  the  importance  of  a  knowl¬ 
edge  of  the  quantity  of  water  used  in  generating  energy  in 
hydroelectric  stations.  In  this  way  the  exact  efficiency  of  the 
plant  can  be  determined,  and  the  provision  of  extensions  on  the 
hydraulic  side  can  be  undertaken  in  good  time.  The  reason 
why  this  is  not  done  more  often  is  the  expense  involved  and 
the  unreliability  of  the  methods  available.  The  author  then 
describes  a  Pitot  tube  apparatus  which  has  been  employed  for 
the  work  and  the  preliminary  work  which  must  be  undertaken 
to  fit  it  for  the  purpose.  As  a  result  of  these  and  other  tests 
he  has  reached  the  conclusion  that  the  use  of  the  Pitot  tube 
and  a  contraction  gage  for  the  determination  of  the  discharge 
from  large  nozzles  is  not  only  practicable  but  accurate  within 
the  limits  of  experimental  work.  Moreover,  the  apparatus  is 
inexpensive  and  portable.  In  the  discussion  which  followed 
H.  S.  Hele-Shaw  said  that  there  ought  to  be  no  difficulty  in 
governing  by  operating  the  needle  by  the  governor,  and  this 
is  an  easier  way  than  deflecting  the  nozzle  itself.  Mark  Robin¬ 
son  also  pointed  out  that  it  would  be  easy  to  arrange  for  a 
secondary  governor  which  would  slowly  move  the  needle  after 
the  deflecting  nozzle  had  made  any  rapid  action  that  might  be 
necessary.  G.  Broughall  thought  that  owing  to  the  erosive 
action  of  high-velocity  water  a  hardened  steel  nozzle  would  be 
better  and  cheaper  than  one  of  bronze.  Deflecting  the  needle 
was  used  for  governing  on  account  of  its  rapidity  of  action. 
It  was  probable  that  to  obtain  control  of  the  adjustment  of  the 
needle  would  throw  heavy  strains  on  the  pipe  line.  P.  Pitman 
pointed  out  that  no  hard-and-fast  rule  could  be  given  for  the 
best  width  of  bucket  to  employ  for  a  given  size  of  jet.  In  his 
opinion  nozzles  should  not  be  more  than  5  in.  in  diameter,  as 
against  the  8.75  in.  given  by  Eckart.  The  speed  can  best  be 
controlled  in  plants  where  economy  of  water  is  not  a  considera¬ 
tion.  The  speaker  said  that  he  had  used  deflectors  operated  by 
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the  governor,  though  this  arrangement  is  not  suitable  on  large 
plants  owing  to  the  high  stresses  thereby  set  up.  \V.  R. 
Eckart  pointed  out  that  hoods  which  have  been  used  on  the 
Pacific  Coast  have  given  rise  to  many  pipe-line  troubles.  For 
this  reason  the  deflecting  nozzle  is  preferred. — Lond.  Elec¬ 
trician,  Dec.  23. 

Iligh-V oltage  Battery. — H.  Hokrig. — .\n  illustrated  descrip¬ 
tion  of  a  high-voltage  battery  for  statical  work,  especially  for 
use  with  an  electrometer.  It  is  a  combination  of  twenty  bat¬ 
teries.  each  consisting  of  121  copper,  distilled  water,  zinc  cells. 


The  battery  containers  are  made  from  paraffine.  Great  care 
is  taken  in  the  insulation  of  the  conductors  and  of  the  switch¬ 
ing  apparatus.  The  hard  rubber  used  is  covered  with  paraffine 
and  is  protected  whenever  necessary  against  light.  Detailed 
descriptions  and  drawings  are  given  of  the  mechanical  arrange¬ 
ments. — Fhys.  Zeit.,  Dec.  15. 

Exhibition  of  Instruments. — The  first  part  of  an  illustrated 
account  of  the  recent  annual  exhibition  of  the  British  Physical 
Society  describing  various  laboratory  and  testing  instruments, 
primary  batteries,  an  inclosed  form  of  capillary  electrometer, 
etc.  The  article  is  to  be  continued. — Lond.  Electrician,  Dec.  23. 

Alternating-Current  Instruments. — R.  Ziegenberg. — In  a  con¬ 
tinuation  of  his  long  illustrated  serial  the  author  deals  with 
various  alternating-current  instruments  operating  on  the  hot¬ 
wire  principle  and  gives  details  of  recent  improvements  taken 
chiefly  from  German  patent  specifications. — Zeit.  f.  Beleucht., 
Dec.  20. 

Telegraphy,  Telephony  and  Signals. 

Long-Distance  Telephone  Cables. — VV.  A.  J.  O’Meara. — In 
the  conclusion  of  his  paper  on  the  new  loaded  telephone  cable 
between  England  and  France  the  author  describes  the  laying 
of  the  cable.  A  description  is  given  of  some  tests  of  L.  B. 
Turner  on  the  loaded  cable  made  to  determine  by  direct  meas¬ 
urement  the  transmitted  and  received  currents.  The  high- 
frequency  current  used  in  the  tests  was  supplied  from  the 
Central  Post  Office,  London,  over  a  pair  of  telephone  wires. 
Fig.  8  gives  the  relation  between  the  mean  values  for  fre¬ 
quency  and  for  Pl  (where  =  ratio  of  transmitted  and  re¬ 
ceived  currents).  The  length  of  loop  under  test,  I,  was  40 
knots.  These  results  are  compared  with  the  value  of  /3  indi¬ 
rectly  obtained  by  speech  tests  in  the  following  way ;  That 
single  frequency  which  best  represents  the  voice,  so  far  as 
volume  of  sound  is  concerned,  is  about  800  periods  per  second. 
From  the  diagram  it  is  found  for  this  frequency  that  fH  =  0.63 ; 
that  is,  /3  =  0.0158.  Assuming  800  periods  per  second  to  be  the 
simple  equivalent  voice  frequency,  the  value  of  P  per  second  as 
found  by  speech-test  comparisons  with  standard  cable  is  /3  = 
0.0169.  The  paper  was  discussed  at  length  and  the  discussion 
is  to  be  continued  at  a  later  meeting.— Lond.  Electrician. 
Dec.  23. 

Transmitters  and  Receivers  for  Wireless  Telegraphy. — J.  A. 
Fleming. — A  note  on  a  recent  lecture  on  improvements  in 
transmitters  and  receivers.  The  author  referred  first  to  his 
oscillation  valve  detector  in  which  use  is  made  of  an  incandes¬ 
cent  lamp  containing  a  metal  plate  of  some  convenient  form. 
Owing  to  the  unidirectional  conductivity  in  a  bulb  when  the 
filament  is  glowing  electricity  can  flow  from  the  filament  to 


the  plate,  but  not  in  the  reverse  direction.  l’\)rtmiately  this 
property  holds  equally  for  high-frequency  oscillations,  and 
thus  the  device  can  be  used  as  a  detector  in  wireless  telegraphy. 
In  the  latest  form  of  valve  use  is  made  of  a  tungsten  filament 
instead  of  a  carbon  filament.  Owing  to  the  form  of  the  curve 
connecting  potential  with  current  in  the  vacuous  space  it  is 
possible  to  increase  the  sensitiveness  very  materially  by  apply¬ 
ing  to  this  detector  a  constant  e.m.f.  on  which  the  e.m.f.  of 
the  oscillations  was  superimposed.  Passing  on  to  the  oscilla¬ 
tions  and  methods  of  producing  them  the  author  laid  stress 
upon  the  fact  that  the  effect  varies  with  the  method  of  pro¬ 
duction.  Thus  if  the  spark  gap  is  subjected  to  an  air  blast  the 
secondary  current  is  increased.  This  is  due  to  the  fact  that  the 
ordinary  spark  consists  of  an  arc  discharge  and  a  spark  dis¬ 
charge  superimposed.  The  former  lowers  the  voltage  avail¬ 
able  for  charging  the  condenser  and  therefore  it  is  desirable 
to  remove  it.  This  is  done  by  means  of  the  air  blast.  In 
order  to  see  just  what  happens  it  is  necessary  to  count  the 
sparks  produced  and  a  photographic  spark  counter  is  used  for 
this  purpose.  Records  reproduced  showed  that  much  greater 
regularity  was  obtained  with  the  air  blast  than  without  it. 
The  author  finally  described  a  new  form  of  discharger  which 
he  has  recently  designed.  This  is  of  the  quenched-spark  type, 
and  consists  essentially  of  two  steel  plates  one  above  the  other ; 
the  lower  one  is  stationary,  and  the  upper  one  in  rotation.  The 
plates,  which  are  very  perfectly  surfaced  and  spaced  0.25  mm 
(0.0 1  in.)  apart,  are  immersed  in  oil.  and  as  there  is  a  small 
hole  in  the  center  of  the  bottom  plate  a  continuous  circulation 
of  the  oil  takes  place  when  the  upper  plate  is  in  rotation.  This 
form  of  spark  discharger  gives  exceedingly  uniform  results, 
and  it  has  been  used  by  the  lecturer  for  the  purpose  of  meas¬ 
uring  condenser  losses. — Lond.  Electrician,  Dec.  23. 

Telegraph  Receiver. — The  telegraph  receiver  shown  in  Fig.  9 
contains  an  electromagnet  M  with  excitation  windings  W.  The 
chamber  A  includes  the  poles,  and  is  divided  by  the  membrane 
E  into  two  compartments.  B  are  coils  placed  on  the  pole  shoes 
and  through  these  coils  passes  the  line  current  in  ordinary 
telegraphy  or  the  local  current  in  wireless  telegraphy.  The 
changes  in  the  magnetism  of  the  poles  produce  vibrations  on 
the  membrane.  Illuminating  gas  passes  through  the  chamber  A 
and  leaves  at  the  points  D,  and  where  small  flames  are 
burning.  When  nothing  is  transmitted  over  the  line  the  flames 
burn  quietly,  but  when  some  message  is  transmitted  the  mem¬ 
brane  oscillates  and  the  gas  pressure  varies  in  the  two  com¬ 
partments  of  the  chamber.  This  causes  differences  in  the 
brightness  of  the  two  flames  indicating  the  message  trans¬ 
mitted.  The  apparatus  may  also  be  used  as  a  relay  by  per¬ 
mitting  the  flames  to  act  on  selenium  cells. — Elck.  Zeit., 
Dec.  8. 

Time  Signals. — Brenot  and  P.  Jegou. — Two  articles  on  the 
transmission  of  time  signals  by  wireless  telegraphy,  wdth  special 


Fig.  9 — Telegraph  Receiver. 


reference  to  the  system  used  on  the  Eiffel  Tow'er. — La  Lumidre 
Elec.,  Dec.  17. 

Miscellaneous. 

Institute  of  Technology. — P.  Kalisch. — .•Kn  illustrated  de¬ 
scription  of  the  new  Institute  of  Technology  in  Breslau,  Ger¬ 
many,  giving  notes  on  the  electrical  laboratory,  the  chemical 
laboratory  and  the  metallurgical  laboratory.  The  Iqtter  is  the 
most  important  one  on  account  of  the  large  metallurgical  in¬ 
terests  of  the  province  of  Silesia  and  is  well  equipped  for 
electrometallurgical  work. — Elek.  Zeit.,  Dec.  22.  . 


VoL.  57,  No.  2. 


Book  Review. 


Steam  Power-Plant  Piping  Systems.  By  William  L.  Mor¬ 
ris,  M.  E.  New  York;  McGraw-Hill  Book  Company. 
505  pages,  389  illus..  Price,  $5. 

In  this  work  the  author  urges  the  leaving  of  all  piping  de¬ 
tail  to  the  contractor,  the  engineer’s  part  being  simply  to  indi¬ 
cate  the  piping,  much  as  is  done  with  the  structural-steel  dia¬ 
gram  of  a  building,  ^nd  to  furnish  layout  of  steam  users,  con¬ 
densers,  etc.,  and  building  blue-prints.  The  idea  will  certainly 
be  productive  of  better  layouts  of  piping  details  and  should  be 
adopted  by  any  engineering  concern  that  has  not  a  draftsman 
familiar  with  the  layout  of  good  pipe  work.  However,  the 
power-plant  engineer  should  be,  in  effect,  a  master  pipe-fitter 
himself  if  he  is  to  serve  his  clients  to  the  full  extent  which  they 
have  a  right  to  expect.  All  large  engineering  firms  handling 
big  power  stations  have  usually  a  force  of  excellent  pipe 
draftsmen  and  an  engineer  who  specializes  on  this  work,  but 
the  man  who  undertakes  ordinary  industrial  power-plant  work 
should  be  thoroughly  familiar  with  every  minute  detail  of  pip¬ 
ing  layouts.  Aside  from  sound  judgment  in  the  selection  of 
boilers,  engines,  electric  equipment  and  buildings,  the  bulk  of 
his  work  will  be  the  connection  of  these,  and  his  clients  have 
the  right  to  expect  this  to  be  done  at  no  such  additional  ex¬ 
pense  to  themselves  as  an  extra  price  tacked  on  the  piping  con¬ 
tract  for  detailing  pipe  work.  This  book  will  go  far  to  assist 
power-plant  engineers  in  getting  a  sound  basis  for  proper  pipe 
layouts,  though,  like  all  books  written  conscientiously  out  of 
the  experience  of  the  author  alone,  it  is  very  limited  in  the 


variety  of  good  piping  schemes  actually  discussed.  As  the 
author  remarks,  many  will  disagree  with  him  and  can  doubtless 
present  other  and  better  schemes  that  have  come  within  the 
ken  of  their  own  experience.  But  in  no  subject  in  the  whole 
range  of  engineering  is  there  such  wide  difference  of  opinion 
and  such  an  amazing  extent  of  argument  as  over  the  fascinating 
problem  of  how  to  boil  water  and  put  the  steam  of  it  into  an 
engine.  Possibly  the  largest  and  most  experienced  pipe-fitter 
in  the  world  is  the  Standard  Oil  Company,  which  uses  screwed 
fittings  up  to  extraordinary  sizes  in  all  its  power  plants  and 
boiler  houses  and  avoids  flanged  work  like  a  plague.  Yet 
flanged  work  is  designed  almost  to  the  exclusion  of  screwed 
fittings  by  a  great  many  power-plant  designing  firms  of  the 
first  rank.  The  same  differences  of  opinion  range  down 
through  water-tube  versus  fire-tube  boilers,  open-feed  versus 
closed- feed  water  heaters,  barometric  versus  dry  vacuum  con¬ 
densers,  etc.  The  engineer  can  have  neither  too  wide  experi¬ 
ence  nor  too  extensive  reading  to  be  efficient  in  power-plant  de¬ 
sign.  Mr.  Morris’  book  treats  of  the  piping  to  and  from  every 
detail  of  the  multitudinous  apparatus  of  the  power  house. 
With  the  sole  exception  of  pipe  covering,  all  the  connections  re¬ 
quired  to  engines,  boilers,  economizers,  pumps,  auxiliary  en¬ 
gines,  condensers,  blow-offs,  drips,  oil  apparatus,  etc.,  are  de¬ 
scribed  in  separate  chapters  with  a  profusion  of  illustrative 
diagrams.  While  many  will  not  agree  with  the  author's  rejec¬ 
tion  of  well-known  details  nor  approve  of  his  own  substitutes 
therefor,  the  book  sets  forth  what  he  has  found  by  his  own 
experience  to  work  well  in  practice  and  will  be  a  valuable  com¬ 
ponent  in  the  library  of  any  engineer  engaged  in  power-plant 
work. 


VARIABLE-SPEED  POLYPHASE  MOTOR. 

Illustrated  herewith  is  the  new  variable-speed  polyphase 
motor,  with  controller  and  rheostat,  manufactured  by  the 
Kimble  Electric  Company,  of  Chicago.  This  motor  is  ex¬ 
hibited  for  the  first  time  at  the  Chicago  Electrical  Show  of 
Jan.  7-21,  1911.  I-'or  speed  variation  the 
Kimble  company  employs  rheostatic  con¬ 
trol.  In  a  phase-wound  motor  the  energy 
from  the  main  circuit  is  supplied  to  the 
stator  and  current  is  induced  in  the  rotor. 

If  the  rotor  current  is  passed  through  a 

rheostat  the  motor  will  operate  at  reduced 

speed.  By  cutting  out  the  rheostat,  step 

by  step,  the  speed  can  l)e  brought  up 

through  any  desired  range.  Motors  made 

by  this  company  will  operate  on  any  point 

of  the  rheostat  with  equal  resistance  in 

each  phase  of  the  rotor,  resulting  in  quiet 

operation,  with  a  minimum  of  heat  in  the 

rotor  windings.  The  general  rule  is  to 

operate  the  phases  uhsymmetrically  for  the 

sake  of  cheapness  of  construction  in  '  poiyphase  P 

the  controller.  The  stator  used  in  the 

variable-speed  motors  is  the  same  as  is  used  for  the  constant- 

speed  induction  motor;  the  difference  between  the  two  types  is 

in  the  rotor,  which  is  a  wound  rotor  and  equipped  with  slip 

rings. 

The  controllers  are  of  the  drum  type  and  are  of  substantial 
construction.  The  core  is  composed  of  eight  pieces  of  solid 
cast  bronze  mounted  on  a  center  shaft  to  which  is  attached  the 
controller  handle.  This  method  confines  any  slight  arcing  to 
the  contact  fingers,  which  can  be  replaced  at  low  cost.  Eight 
forward  speeds  and  four  reverse  speeds  are  provided  and  the 
controller  permits  speed  reduction  to  from  60  per  cent  to  75 
per  cent  of  the  maximum. 


The  amount  of  resistance  used  in  the  rheostat  at  each  con¬ 
troller  point  determines  the  speed  of  the  motor  at  that  point 
for  a  constant  load.  If  the  load  is  always  the  same  the  rheo¬ 
stat  can  be  calculated  accurately  to  give  the  desired  speed 
range.  However,  if  the  load  is  variable,  the  speed  no  longer 
depends  wholly  upon  the  controller  setting,  but  is  affected  also 


Polyphase  Phase-Wound,  Variable-Speed  Motor,  Rheostat  and  Controller. 

le  constant-  by  variations  in  the  load  itself.  In  other  words,  a  certain 

wo  types  is  amount  of  load  on  the  motor  is  necessary  to  make  the  control 

d  with  slip  effective.  For  this  reason  the  proper  rheostat  to  be  used  de¬ 
pends  very  much  upon  the  nature  of  the  work  to  be  done  by  the 
substantial  motor.  To  meet  varied  requirements  the  Kimble  company  is 
es  of  solid  prepared  to  adjust  the  rheostat  in  a  manner  to  suit  each  indi- 
ittached  the  vidual  case. 

t  arcing  to  The  rheostat  itself  is  housed  in  an  iron  cage.  The  resistor 
:ost.  Eight  is  composed  of  special  resistance  wire  of  ample  size.  There 

led  and  the  are  no  soldered  joints,  one  wire  being  used  throughout.  There 

cent  to  75  are  no  grids  which  may  be  broken  by  jarring  or  temperature 
changes. 
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-  ALTERNATING-CURRENT  MOTOR  SPEED 
REGULATORS. 

The  induction  motor  was  formerly  used  for  service  requir¬ 
ing  constant  speed  only,  but  the  wide  distribution  of  alter¬ 
nating  current  has  caused  its  adoption  for  service  where  speed 
regulation  is  desired.  The  slip-ring  motor  is  well  adapted  for 
speed  regulation,  as  it  is  possible  to  accomplish  the  desired 


Motor.Speed  Regulator. 


variation  by  means  of  an  adjustable  resistance  in  the  secondary 
circuit. 

The  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
has  recently  standardized  a  line  of  speed  regulators  for  slip¬ 
ring  motors.  The  face-plate  type  illustrated  herewith  is  made 
in  several  styles  and  types,  and  in  sizes  for  motors  of  from 
0.25  hp  to  50  hp.  This  apparatus  is  compact,  the  resistors 
being  self-contained  and  connected,  when  installed,  in  the 
secondary  circuit.  The  segments  are  of  hard-drawn  copper, 
readily  replaced  or  interchanged  without  interference  with  the 
connections  inside. 

The  three  sets  of  resistors  are  delta-connected,  so  that  equal 
values  of  resistance  are  inserted  in  the  three  phases  of  the 
secondary,  thereby  insuring  a  balanced  condition.  The  standard 
apparatus  is  designed  to  reduce  the  speed  by  50  per  cent  at 
full-load  torque. 

In  the  small  regulators  use  is  made  of  German  silver  wire, 
which  insures  accurate  speed  control  with  no  speed  variation 
due  to  heat,  the  German  silver  wire  having  a  zero  temperature- 
resistance  coefficient.  Non-inductive  grid  resistors  are  used 
with  the  larger  sizes. 


CURTIS  TURBINES  FOR  TRAIN  LIGHTING. 


Curtis  turbo-generators  are  now  being  installed  on  a  loco¬ 
motive  or  in  a  baggage  car  to  meet  the  most  exacting  demands 
of  train-lighting  service.  These  sets,  consisting  of  a  Curtis 
turbine  direct-connected  to  an  electric  generator,  form  com¬ 
pact,  sturdy  units,  so  simple  in  construction  that  they  require 
practically  no  attention.  At  the  present  time,  when  the  rail¬ 
roads  are  making  every  effort  to  insure  the  greatest  degree 
of  safety  to  their  passengers,  these  sets  are  meeting  with 
favor,  as  their  use  eliminates  all  danger  from  fire  or  explo¬ 
sion  due  to  the  leakage  of  illuminating  gas  in  case  of  an  acci¬ 
dent.  The  superior  quality  of  the  light,  due  to  the  excellent 
voltage  regulation  of  the  turbine,  is  a  feature  to  be  greatly 
appreciated  by  the  passengers.  Each  car  is  brilliantly  illumi¬ 
nated  with  an  absolutely  steady  light. 

This  service  permits  the  use  of  cooking  and  heating  utensils 
in  buffet  and  dining  cars,  and  of  electric  toilet  articles  in 
drawing-room  and  sleeping  cars.  For  suburban  service  no  aux¬ 
iliary  equipment  is  required,  and  the  turbine  affords  an  exceed¬ 
ingly  simple  and  very  economical  equipment,  dispensing  with 
batteries,  boosters  and  regulators. 


Over  300  Curtis  turbines  are  now  in  use  on  steam  railroads, 
and  many  roads  have  adopted  this  system  as  a  standard  equip¬ 
ment  for  train  lighting.  There  are  sixty-seven  of  these  tur¬ 
bines  now  in  service  on  the  Chicago,  Burlington  &  Quincy 


Train-Lighting  Turbo-Generator. 

Railroad,  forty-two  on  the  Great  Northern,  forty-two  on  the 
Northern  Pacific,  forty-three  on  the  Chicago,  Milwaukee  & 
St.  Paul  and  a  smaller  number  on  a  large  number  ot  other 
roads. 


TUNGSTEN  INCANDESCENT  LAMP  WITH  DRAWN- 
WIRE  FILAMENT. 


Mr.  C.  W.  Bender,  of  the  National  Electric  Lamp  Association 
of  Cleveland,  was  present  at  the  meeting  of  the  Electric  Club 
of  Chicago  on  Jan.  4,  and  in  the  course  of  discussion  on  the 
subject  of  “Energy-Saving  Devices”  he  mentioned  the  new 
Zokul  wire  lamp.  The  name  “Zokul”  is  applied  to  incandes¬ 
cent  electric  lamps  having  a  tungsten  filament  of  drawn  wire. 
These  filaments  are  drawn  through  diamond  dies  and  tJie 
lamps  containing  them  are  now  available  in  only  the  15-watt, 
2S-watt,  30-watt  and  40-watt  sizes,  designed  to  burn  on  30-volt 
and  6o-volt  circuits,  principally  for  train  lighting.  The  i  lo-volt, 
220-volt  and  series  Zokul  lamps  are  not  quite  ready  for  the 
market,  although  it  is  expected  that  they  will  be  in  a  few 
months.  Elxperience  with  these  drawn-wire  lamps  on  low- 
voltage  circuits  has  been  very  satisfactory,  according  to  Mr. 
Bender.  The  filaments  are  about  five  times  as  strong  as 
squirted  tungsten  filaments.  They  have  a  life  of  1500  hours 
or  more.  In  the  experimental  iio-volt  lamps  of  this  type  it 
is  found  that  after  burning  1500  hours  nearly  the  entire  length 
of  the  filament  is  ductile.  However,  small  sections  of  the  fila¬ 
ment  are  found  to  be  still  fragile,  and  when  the  entire  filament 
is  made  as  strong  as  nearly  all  of  it  is  now  the  commercial 
Zokul  lamp  will  be  ready  for  the  market. 

Mr.  Bender  expressed  himself  as  opposed  to  low-voltage 
lamps  for  commercial  or  residence  lighting.  He  said  this  prac¬ 
tice  involves  the  additional  expense  of  a  transformer,  and  is 
not  generally  to  be  commended  for  ordinary  lighting  situa¬ 
tions.  He  thought  that  customers  who  have  been  using  carbon 
lamps  are  willing  generally  to  spend  about  the  same  money 
for  lighting  providing  they  can  get  a  greater  amount  of  illumi¬ 
nation  in  return  for  it  by  the  use  of  the  modern  lamps.  Speak¬ 
ing  of  the  ordinary  tungsten,  or  Mazda,  lamps,  he  said  their 
life  has  been  found  to  range  from  2100  hours  to  2900  hours  or 
more.  Within  three  or  four  months  it  is  hoped  that  the  elec¬ 
tric  industry  will  have  at  its  disposal  a  tungsten  lamp  with  a 
filament  which  it  will  not  be  possible  to  break  in  any  ordinary 
service. 


The  spring  is  so  arranged  that  the  operatoiv’tpressing  the  left 
side,  automatically  releases  the  right-end  conWrct  and  completes 
the  circuit  on  the  left-hand  side,  giving  the  tester  the  advan¬ 
tage  of  having  on  the  right  hand  a  permanent  short-circuit 
when  desired.  When  a  momentary  short-circuit  is  required 
the  left-hand  side  can  be  tapped  and  the  short-circuit  tapping 


INSULATION  AND  CAPACITY  TESTING  SET 


The  Thompson-Levering  Company*  Philadelphia,  Pa.,  has 
recently  put  on  the  market  a  new  type  of  insulation  and  capac¬ 
ity  testing  set  composed  of  three  units,  a  galvanometer,  test 
box  and  tripod.  The  gavanometer  is  of  the  highly  sensitive 
suspension  type,  with  any  “sensibility"  up  to  1600  megohms 
and  anjjr  coil  resistance  from  30  ohms  to  2000  ohms.  The 
magnet  is  of  carefully  aged  and  hardened  steel,  and  the  instru¬ 
ment  is  designed  to  give  a  deflection  proportional  to  the  cur¬ 
rent  throughout  the  entire  scale.  The  galvanometer  system  in 
its  entirety  is  visible  through  a  removable  glass  window,  facili¬ 
tating  lialancing  of  the  coil  and  ease  of  replacing  the  upper  or 
lower  suspensions  when  required.  During  transit  the  coil  is 
clamped,  so  that  it  will  withstand  severe  handling,  and  is  so 
arranged  that  when  it  is  set  up  it  can  be  instantly  released. 
The  telescope  and  scale  are  insulated  from  the  magnet  and 
are  supplied  with  a  leveling  screw.  The  telescope  lens  system 
consists  of  an  acromatic  objective  lens  and  acromatic  Ramsden 
eye-piece.  The  objective  is  corrected  for  flatness  of  field  and 
the  eye-piece  consists  of  two  lenses,  acromatic  eye  and  single 
field,  which  combination  gives  the  highest  results  obtainable. 
The  scale  is  a  reproduction  of  a  standard  millimeter  scale  and  is 
well  lighted  and  easily  read. 

The  test  box,  which  is  a  feature  of  the  apparatus,  has  a 
standard  condenser,  a  standard  resistor  having  a  resistance  of 
100,000  ohms,  and  the  Ayrton  shunt,  complete  in  the  one  case, 
thus  doing  away  with  the  separate  units  and  the  cord  connec¬ 
tions  and  master  switch.  The  only  leads  from  the  test  box 
are  the  galvanometer  leads,  the  cable  leads  and  the  battery 
leads.  Tlie  test  box  is  made  of  oak  and  has  a  hard-rubber  top, 
with  high  insulation  pillars,  upon  which  are  mounted  the  indi¬ 
vidual  units,  and  it  is  supplied  with  removable  legs,  of  round 
polished  rubber  rod,  8  in.  long,  to  insulate  it  from  earth  when 
in  use.  The  two  switches  are  the  main  test  switch,  with  studs 
marked  “Cable”  o.i  megohm  and  o.i  mf,  and  the  shunt  switch 
with  the  values  of  i,  o.i,  0.01,  0.001 .  The  standard  0.1 
megohm  is  wound  with  manganin  wire,  and  is  said  to  be  accu¬ 
rate  to  within  1/25  of  i  per  cent.  The  o.i-mf  standard  mica 
condenser  is  used  in  place  of  the  old  style  0.3-mf  condenser, 
as  it  is  easier  to  use  and  does  not  give  an  excessive  kick.  It  is 
claimed  to  be  accurate  to  within  54  of  i  per  cent.  The  Ayrton 
shunt  coils  are  wound  with  manganin  wire  and  accurate  to 
1/25  of  I  per  cent. 

The  insulation  and  capacity  key  is  situated  on  the  left  side 
of  the  special  short-circuit  key  and  is  in  convenient  position  to 
l)e  operated  liy  the  index  finger  of  the  tester.  This  key  makes 


Fig.  2 — Insulation  and  Capacity  Testing  Outfit  Arranged  for  Field 

Work. 


of  the  galvanometer  may  be  made  momentarily  at  the  desire 
of  the  engineer. 

Large  and  substantial  cable  posts  are  provided  with  switch 
attached,  so  that  the  cable  can  be  quickly  short-circuited  by 
closing  the  switch  across  the  posts.  The  binding  posts  are  all 
of  the  knurled-head  clamp  type. 

The  insulation  throughout  the  entire  set  is  of  the  corrugated 
pillar  form,  as  shown,  and  is  continued  below'  the  under  side 
of  the  rubber  plate.  The  set,  consisting  of  the  galvanometer 
and  test  box,  is  placed  in  an  oak  case,  which  is  provided  with 
a  heavy  carrying  strap  and  is  of  convenient  form  to  be  carried 
in  one  hand,  allow'ing  the  tester  to  carry  the  tripod  in  the 
other.  The  height  of  the  box  is  such  that  when  the  galvanom¬ 
eter  is  set  on  the  tripod  and  adjusted  for  field  work  the  test- 
man,  sitting  on  the  case,  finds  the  different  units  in  proportion, 
so  that  he  may  make  his  tests  conveniently  and  rapidly. 


TELEPHONE  DISPATCHING  SYSTEM 


Ninety-nine  miles  of  the  Illinois  Central  Railroad  between 
Paducah  and  Central  City  have  lately  been  equipped  with  tele¬ 
phone  circuits  for  handling  train  orders.  Already  the  tele¬ 
graph  has  been  supplanted  for  dispatching  trains  on  more  than 
2000  miles  of  this  road.  On  the  new  circuit  sixteen  way-sta¬ 
tion  subscriber  sets  have  been  installed  in  addition  to  twenty- 
one  regular  telephone  stations.  These  way  stations  are  placed 
along  the  line  in  booths  or  buildings  located  at  sidings  or  points 
where  it  is  not  necessary  to  station  regular  operators.  Some 
of  these  stations  were  previously  used  as  block  telegraph  offices. 
These  sets,  which  are  somewhat  similar  in  appearance  to  the 
standard  magneto  telephone  set,  are  for  use  in  connection  with 
hand  sets  equipped  with  plugs  and  cords.  Each  subscriber's 


Fig.  1 — Tot  Box  of  Insulation  and  Capacity  Testing  Outfit. 


contact  on  ample  silver  points  and  has  a  charge,  insulate  and 
discharge  point.  The  insulation  and  capacity  switch  consists 
of  a  single-pole,  double-throw,  finger-type,  actuated-rocker 
switch,  with  knife-blade  spring  contacts,  and  the  short-circuit 
key  is  constructed  so  that  the  right  end  has  a  knife-blade 
contact  and  the  left  end  a  spring  contact,  made  on  silver  points. 
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set  is.  equipped  with  a  jack  to  enable  connection  to  be  made  by 
meaxLs  of  a  hand  telephone.  The  hand  sets  are  numbered  and 
one  is  furnished  to  each  freight  train  conductor  when  his  train 
is  ready  to  start  put  on  a  run.  A  receipt  is  taken  from  the  con¬ 
ductor  when  thftset  is  delivered  and  the  set  is  turned  in  when 
the  conductor  completes  his  run.  To  get  into  communication 
with  the  dispatcher  the  conductor  goes  into  the  booth,  or  sta¬ 
tion,  throws  a  switch  which  connects  the  telephone  to  the  line 
and  inserts  the.  plug  into  the  jack,  thereby  placing  his  receiver 
across  the  line.  To  speak  to  the  dispatcher  it  is  necessary  to 
press  a  button  on  the  hand  set  which  closes  the  transmitter 
circuit.  Owing  to  the  simple  method  of  operation  and 
the  fact  that  the  hand  sets  are  always  turned  over  to  the  con¬ 
ductors  in  good  condition,  there  is  very  little  possibility  of  the 
equipments  not  being  in  good  operating  condition  at  all  times. 
This  constitutes  an  effective  method  of  keeping  in  touch  with 
freight  trains  at  all  points  along  the  road.  The  telephone  appa¬ 
ratus  was  furnished  by  the  Western  Electric  Company. 


EXHIBITS  AT  THE  CHICAGO  ELECTRICAL 
SHOW. 


E  general  features  of  the  Chicago 
Electrical  Show,  which  opened  on 
Jan.  7  in  the  Coliseum  and  will  close 
on  Jan.  21,  are  described  elsewhere  in 
this  issue.  That  article  includes  ac¬ 
counts  of  the  operating  and  purely 
educational  exhibits,  the  illumination 
and  general  arrangement.  Here¬ 
with  are  presented  brief  accounts  of 
the  various  exhibits  of  manufacturers 
and  dealers.  All  told,  there  are  over 
100  exhibits.  Many  new  things  are 
sho^yn,  and  an  effort  has  been  made 
in  the  following  list  to  call  especial 
attention  to  the  novelties.  .A^s  it  is 
impracticable  to  classify  the  ex¬ 
hibits  under  group  headings,  owing  to  their  great  variety 
and  tlje  fact  that  many  of  the  exhibitors  have  more  than  one 
class  of  goods,  the  descriptive  notes  are  arranged  alphabetically 
by  the  name  of  the  exhibitor,  as  follows ; 

Addressograph  Company,  Chicago,  has  an  exhibit  of  card- 
index  addressing  machines  by  which  advertising  matter,  etc., 
may  be  addressed.  All  the  machines  shown  are  motor-driven. 
Messrs.  W.  K.  Page,  C.  D.  Worthington,  D.  W.  Hall  and  C.  T. 
Shart  represent  the  company 

Allis-Chalmers  Company,  Milwaukee,  has  an  instructive 
exhibit  of  machinery  and  transformers  near  the  main  entrance. 
The  display  includes  one  centrifugal  pump  and  three  lighting 
transformers  for  2200  volts  primary,  rated  respectively  at 
kw,  10  kw  and  20  kw.  There  arc  also  a  5-hp,  220-volt,  three- 
phase,  60-cycle,  1150-r.p.m.  induction  motor  and  a  5-hp  direct- 
current  motor  designed  for  1050  r.p.m.  In  addition  there  are 
three  electrically  driven  air  compressors.  One  is  driven  by  a 
three-phase,  60-cycle,  220-volt  alternating-current  motor;  one  is 
a  portable  machine  with  hose  and  nozzle  for  inflating  automobile 
tires,  and  the  third  is  a  stationary  air-compressor  outfit.  The 
last  named  is  shown  in  operation  connected  to  hollow  fiagstaffs, 
to  which  are  attached  small  silken  flags.  By  means  of  an  elec¬ 
trically  operated  valve  and  an  extra  contact  on  the  governor 
of  the  air  compressor  air  is  intermittently  applied  to  the  flags 
through  perforations  in  the  flagstaffs.  The  arrangement  of 
this  spectacular  feature  is  such  that  the  air  from  the  tank  con¬ 
nected  to  the  compressor  blows  the  flags  in  a  horizontal  posi¬ 
tion  when  the  compressor  is  not  operating.  As  soon  as  the 
air  pressure  is  reduced  to  a  predetermined  point  the  governor 
automatically  throws  the  air-compressor  motor  in  circuit  and 


at  the  same  time  cuts  off  the  air  from  the  flags.  Tl\e  compres¬ 
sor  is  then  operated  until  the  air  in  the  tank  is  increased  to 
the  proper  pressure,  at  which  point  the  governor  throws  out 
the  compressor  and  again  applies  the  air  to  the  flags.  This 
makes  a  novel  and  interesting  effect.  Messrs.  S.  R.  Kerr,  A. 
D.  Waring,  J.  W.  Gardner,  C.  M.  Howe,  A.  W.  Burns,  James 
Ashworth,  W.  M.  Miller  and  C.  Jurgens  represent  the  company. 

American  Ironing  Machine  Company,  Chicago,  has  a  48- 
in.  Simplex  ironer,  motor-driven  and  designed  for  large  resi¬ 
dence  work ;  a  37-in.  macl;iine,  not  only  motor-driven  but  elec¬ 
trically  heated,  intended  for  medium-sized  homes,  and  a  24-iu. 
Simplex  Junior,  electrically  heated,  designed  for  small  families. 
In  addition,  a  combination  skirt  board  for  fancy  ironing,  ar¬ 
ranged  to  be  used  with  electric  flatirons,  is  exhibited.  The 
machines  are  shown  in  operation  by  Mr.  G.  A.  Renner  and 
Mrs.  Currie. 

American  Ozone  Company,  Niagara  Falls,  N.  Y.,  ex¬ 
hibits  Ozosure  water  sterilizers  and  clarifying  filters.  Sterili¬ 
zation  is  effected  by  ozone,  and  the  apparatus  may  he  attached 
to  any  lighting  circuit.  Treated  water  is  delivered  by  simply 
opening  a  faucet  arid  is  said  to  be  free  from  all  harmful 
germs.  The  filters  are  designed  for  use  with  the  sterilizers 
when  muddy  water  is  to  be  treated.  Messrs.  E.  C.  Spurge  and 
J.  F.  Butler  represent  the  company. 

American  School  of  Correspondence,  Chicago,  shows 
electrical  and  other  educational  publications  which  it  pro¬ 
duces.  Mr.  M.  L.  Brantingham  represents  it. 

American  Steel  &  Wire  Company,  Chicago,  has  a  promi¬ 
nent  display  of  bare  and  insulated  wires  and  cables  in  various 
forms,  both  copper  and  steel  wire  being  shown.  The  exhibit 
includes  copper  wire  frUm  No.  40  magnet  wire  (the  size  of  a 
hair)  up  to  an  armored  submarine  cable.  Wire  rope  and  rail 
bonds  are  also  shown  in  great  variety.  Mr.  B.  H.  Ryder,  of 
the  electrical  department  of  the  company,  is  in  charge  of  the 
exhibit. 

American  Telegraph  Typewriter  Company,  New  York, 
exhibits  a  new  telegraph  typewriter  invented  by  Dr.  George  A. 
Cardwell.  The  machine  is  used  to  send  messages  for  a  dis¬ 
tance  over  telegraph  or  telephone  wires  and  to  print  them  on 
typewriters,  both  at  the  sending  and  receiving  stations,  thus 
dispensing  with  the  services  of  a  trained  telegraph  operator. 
.At  the  Coliseum  the  messages  are  sent  and  received  from  the 
exhibit  to  the  Rector  Building  downtown,  using  the  connec¬ 
tion  furnished  by  the  Chicago  Telephone  Company.  Mr.  H. 
A.  Babb  represents  the  company. 

Anderson  Carriage  Company,  Detroit,  shows  its  new 
direct-shaft-drive  Detroit  electric  automobile.  These  hand¬ 
some  pleasure  vehicles  are  equipped  with  a  new  type  of  control 
lever  which  greatly  facilitates  their  operation.  Messrs.  Price, 
Walsh,  Reed  and  Wagner  represent  the  company. 

Apex  Appliance  Company,  Chicago,  displays  an  electric 
washing  machine  for  laundry  purposes  as  well  as  washing  ma 
chines  operated  by  hand.  The  Apex  washer  has  an  oscillating 
motion  and  is  driven  by  a  54-hp  motor.  The  wringer  is  oper¬ 
ated  from  the  same  shaft,  and  the  machine  is  made  entirely 
of  metal.  Messrs.  C.  W.  Swanson,  Edwin  Golbeck  and 
Charles  Ericson  represent  the  company. 

G.  W.  Armstrong  Company,  Chicago,  exhibits  the  various 
specialties  which  it  handles,  including  its  absolute-cut-out  arc- 
lamp  hanger,  the  Green  Seal  dry  batteries,  flashlights  and  elec¬ 
trical  novelties,  Dossert  solderless  connectors  and  Kuhlman 
transformers.  Messrs.  G.  W.  Armstrong,  H.  Caird,  R.  L. 
Thayer  and  R.  K.  Fast  represent  the  company. 

Artcraft  Institute  (Domestic  Science  Department),  Chi¬ 
cago,  has  an  attractive  display  of  various  electric  appliances 
for  household  use,  of  which  practical  demonstration  is  given. 
This  booth  also  constitutes  a  rest-room  provided  for  members 
of  the  Chicago  Women’s  Club.  Mrs.  T.  V.  Morse,  Mr.  C.  J. 
Morse,  Mr.  V.  .A.  House,  Mrs.  B.  M.  Steere  and  .Miss  Glenna 
Lynch  are  in  charge.  , 
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Automatic  Enunciator  Company,  Chicago,  displays  its 
loud-speaking  telephonic  enunciators  designed  for  “paging”  in 
hotels  and  clubs  and  also  for  use  in  railroad  stations,  an¬ 
nouncing  the  names  of  streets  in  street  cars,  etc.  Six  horns  are 
shown,  each  containing  a  “reproducer”  by  which  the  announce¬ 
ment  is  made.  It  is  said  that  30,000  reproducers  can  be  con¬ 
nected  to  one  transmitter.  Messrs.  Herman  Kiper,  Louis 
Cole,  F.  B.  I  jams  and  P.  P.  Hinckley  represent  the  company. 

Babcock  Electric  Carriage  Company,  Buffalo,  displays 
two  of  its  pleasure  vehicles.  One  is  a  coupe  equipped  with  a' 
thirty-six-cell  lead  battery  or  a  fifty-cell  Edison  battery.  The 
other  is  a  roadster  with  forty-two  cells  of  lead  battery,  each 
having  fifteen  plates,  and  it  is  said  that  it  can  be  easily  driven 
too  miles  on  one  charge.  The  vehicle  may  also  be  equipped 
with  sixty  cells  of  Edison  battery.  It  is  recommended  as  a 
delivery  wagon  for  central-station  companies.  Mr.  J.  T. 
Fisher  represents  the  company. 

Birtman  Electric  Company,  Chicago,  displays  new  suc¬ 
tion  cleaners,  pedestal  vibrators  and  hair  driers,  portable  vi¬ 
brators  and  hair  driers,  and  Radio  or  beauty  lamps.  All  these 
devices  are  known  as  Bee  products,  and  all  are  equipped  with 
universal  motors  made  by  the  Birtman  company,  which  is  rep- 


Fig.  1 — Exhibit  of  North  Shore  Electric  Company. 


resented  by  Messrs.  H.  .\pfel.  F.  A.  English,  A.  J.  Sanders 
and  H.  R.  Butz. 

Bissel  Motor  Company,  Toledo,  attracts  the  attention  of 
the  housewives  as  well  as  of  electrical  men  by  its  exhibit  of 
electric  sewing-machine  motors,  both  the  household  and  manu¬ 
facturing  types  being  shown.  The  new  industrial  sewing- 
machine  motor  is  shown  partially  cut  away  to  reveal  its 
mechanism.  Messrs.  E.  J.  Fisher  and  Frank  Fisher  represent 
the  company. 

Cadillac  Electric  Manufacturing  Company,  Cadillac,  Mich., 
exhibits  its  Cadillac  combination  electric  stove  and  toaster. 
The  demonstration  here  consists  of  popping  corn  and  the 
product  is  given  away  to  eager  bystanders.  Mr.  H.  D.  Payne 
represents  the  company. 

Chicago  Electric  Meter  Company,  Chicago,  exhibits 
three  types  of  printing  attachments  for  watt-hour  meters  in 
actual  service.  One  is  the  new  portable  attachment,  demon¬ 
strated  for  the  first  time.  Messrs.  H.  S.  Sines,  C.  I.  Hall  and 
G.  C.  Lovejoy  represent  the  company. 

Chicago  Fuse  Manufacturing  Company,  Chicago,  exhibits 
conduit  outlet  boxes,  sectional  switch  boxes,  inclosed  fuses, 
inclosed  fuse  blocks,  fuse  wire  and  fuse  links.  These  goods 
are  all  sold  under  the  name  Union.  Messrs.  W.  W.  Merrill. 
Arthur  S.  Merrill,  C.  T.  McDonald.  G.  E.  Harland,  Felix 
Trautman,  Walter  D.  Dana,  George  C.  Reid  and  Joseph  Pear¬ 
son  represent  the  company. 


Chicago  Pneumatic  Tool  Company,  Chicago,  has  on  ex¬ 
hibition  an  extensive  line  of  portable  electric  drills,  grinders, 
hoists,  pneumatic  hammers  and  pneumatic  drills.  Messrs.  C. 
B.  Coates,  Charles  H.  Schumacher,  E.  Aplin,  A.  M.  Andresen, 
Paul  Jahn,  A.  E.  Conrow  and  P.  H.  Gilliland  represent  the 
company. 

Crane  Company,  Chicago,  exhibits  various  steam  fittings 
and  accessories,  as  gate  valves,  emergency  valves,  steam  traps, 
pipe  joints  and  the  like.  One  cast-steel  gate  valve  is  motor 
operated  with  near  and  remote  control,  and  there  is  an  emer¬ 
gency  valve  with  electric  release.  Another  operating  feature  of 
the  exhibit  is  composed  of  Cranetilt  steam  traps,  demonstrat¬ 
ing  an  economical  method  of  handling  condensation  under  all 
conditions.  Messrs.  F.  C.  Sabin  and  J.  A.  Minwegan  repre¬ 
sent  the  company. 

Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
restricts  its  conspicuous  exhibit  to  a  complete  line  of  electric 
heating  appliances.  In  addition  to  electric  irons,  stoves, 
curling-iron  heaters,  radiators,  chafing  dishes,  coffee  percola¬ 
tors,  tea  kettles,  etc.,  there  is  displayed  for  the  first  time  the 
new  adjustable-disk  stove,  wherein  the  heat  can  be  regulated  to 
any  degree  desired.  A  prominent  feature  of  the  exhibit  is  the 
line  of  “instantaneous”  water  heaters  with  carbon  units,  by 
which  a  continuous  flow  of  hot  water  can  be  obtained  in  from 
fifteen  to  twenty  seconds  after  electricity  is  turned  on.  These 
heaters  are  designed  for  bath,  lavatory,  bar,  therapeutic  and 
kitchen  attachments.  Portable  instantaneous  water  heaters  are 
also  shown.  Mr.  George  B.  Katzenstein  is  in  charge  of  the 
exhibit. 

Dayton  Electromobile  Company,  Dayton,  Ohio,  exhibits 
the  Dayton  electric  automobile  through  the  Centaur  Motor 
Company.  The  vehicle  is  equipped  with  either  handle  or 
wheel-steering  gear,  and  with  either  chain  or  safety  drive. 
Exide  or  Edison  batteries  are  used,  and  solid  or  pneumatic 
tires  are  optional.  Messrs.  A.  M.  Robbins,  Harry  B.  Wood 
and  J.  Owen  Lee  represent  the  company. 

J.  R.  Deane  &  Company,  Chicago,  exhibits  electric  mo¬ 
tors,  motor  starters  and  speed  regulators.  A  75^-hp  interpole 
motor  and  a  new  oscillating  fan  made  by  the  Peerless  Elec¬ 
tric  Company,  of  Warren,  Ohio,  are  shown,  as  well  as  direct- 
current  motor  starters,  a  field  rheostat,  speed  regulators  and 
single-phase  and  three-phase  motor  starters  made  by  the  Inde¬ 
pendent  Electric  Manufacturing  Company,  of  Milwaukee.  The 
apparatus  shown  is  all  recent,  for  the  Independent  company  is 
a  comparatively  new'  one  and  the  Peerless  interpole  and  oscil- 
lating-fan  motors  are  of  late  design.  The  exhibits  are  in 
charge  of  Messrs.  James  R.  Deane,  F.  L.  Merrill,  J.  B.  Esta- 
brook  and  William  H.  Gaulke. 

Domestic  Equipment  Company,  Chicago,  displays  its 
Domestic  electric  washing  and  wringing  machine,  as  well  as 
an  Oscillator  hand-driven  washer.  The  tub  of  the  electrically 
driven  machine  is  springless  and  is  equipped  with  positive  drive. 
No  wood  is  used  in  the  tub,  and  the  wringer  is  quickly  reversible 
and  easily  controlled.  Messrs.  David  J.  Kennedy,  Richard  J. 
Killick,  S.  M.  St.  Clair  and  Miss  E.  Howard  represent  the 
company. 

Driver-Harris  Wire  Company,  Harrison,  N.  J.,  exhibits 
resistance  alloys  in  the  form  of  round  and  flat  wires.  Ni- 
chrome  is  shown  glowing  at  working  temperature  in  the  open 
air  to  demonstrate  its  non-oxidizable  properties  and  useful¬ 
ness  for  all  types  of  heater  work.  The  resistance  of  this  alloy 
is  said  to  be  sixty  times  that  of  copper,  and  it  is  asserted  that 
it  can  be  worked  unprotected  at  temperatures  ranging  up  to 
1800  deg.  Fahr.  Climax,  a  nickel-steel  alloy;  Advance,  a  cop¬ 
per-nickel  alloy,  and  Monel  metal  are  also  shown.  Messrs. 
Elwood  Duble,  Jr.,  and  Harry  G.  Harrington  represent  the 
company. 

Duntley  Manufacturing  Company,  Chicago,  has  a  hand¬ 
somely  decorated  booth  and  exhibits  vacuum  cleaners,  air 
washers  and  air  purifiers,  as  well  as  a  new  automatic  printing- 
press  feeder.  Messrs.  W.  W.  Bishop,  H.  D.  Payne  and  A.  R. 
Nelson  represent  the  company. 


January  12,  1911. 


ELECTRICAL  WORLD. 


135 


Edison  Storage  Battery  Company,  Orange,  N.  J.,  shows 
Edison  storage  batteries  and  appliances  to  be  used  therewith. 
There  are  batteries  for  supplying  energy  to  electric  trucks  and 
pleasure  vehicles,  as  well  as  for  the  electric  lighting  of  gaso¬ 
line  automobiles  and  the  igniters  for  gas  engines.  Also  there 
are  batteries  intended  for  isolated  residence  lighting,  for  table 
lighting  in  restaurants  and  for  train  lighting  and  signal  work 
as  well  as  for  use  in  “wireless”  service.  Messrs.  W.  W. 
Wheatly,  Lucien  Wheatly,  E.  V.  Titus,  H.  G.  Thompson  and 
C.  B.  Frayer  represent  the  company. 

Electric  Storage  Battery  Company,  Philadelphia,  has  on 
exhibition  a  comprehensive  display  of  storage  batteries  and  ac¬ 
cessories,  including  the  Chloride  accumulator  for  use  in  all 
classes  of  service.  A  feature  is  a  farm-lighting  plant,  includ- 


special  interest  to  electrical  men  and  others  interested  in  the 
purchase  of  paper  on  an  economical  and  scientific  basis. 

Electrical  World,  New  York,  has  a  larger  and  more  cen¬ 
trally  located  booth  than  in  previous  years.  Samples  of  the 
Electrical  World  and  electrical  books  are  shown.  Messrs.  H. 
T,  Matthew,  O.  H.  Caldwell,  R.  B.  Withrow,  J.  R.  Cravath 
and  W.  E.  Keily  represent  the  paper. 

Empire  Vacuum  Company,  New  York,  shows  Imperial 
and  Gem  vacuum  cleaners.  The  former,  equipped  with  a  %-hp 
motor,  weighs  48  lb.,  and  is  intended  for  use  in  large  resi¬ 
dences,  hotels,  churches,  etc.  The  Gem  has  a  i/6-hp  motor, 
weighs  35  lb.,  and  is  designed  for  use  in  small  houses  and 
apartments.  To  prove  that  these  vacuum  cleaners  hold  all  the 
dust,  the  company  uses  soda  upon  the  rug  for  demonstration 
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Fig.  2 — View  Showing  Two  Stores  on  “Commonwealth  Avenue.’ 


ing  a  dynamo,  battery  and  switchboard.  For  the  first  time, 
also,  the  company’s  new  Ironclad  Exide  plate  for  electric  vehi¬ 
cle  use  is  exhibited.  Messrs.  Godfrey  H.  Atkin,  T.  Milton,  T. 
A.  Cressey,  R.  I.  Baird,  P.  G.  Downton,  J.  Rosholt  and  H.  M. 
Beck  represent  the  company. 

Electrical  Testing  Laboratories,  New  York,  which  have 
had  educational  exhibits  at  the  show  for  several  seasons,  this 
year  demonstrate  some  of  their  methods  of  testing  paper,  em¬ 
bracing  chemical  and  mechanical  examinations,  and  tests  for 
determining  the  suitability  of  all  classes  of  paper  for  various 
uses.  Devices  are  shown  for  testing  the  tensile  strength, 
bursting  strength,  thickness  and  folding  endurance  of  paper. 
In  addition  lantern  projections  of  paper  fibers  as  viewed  under 
the  microscope  were  shown,  together  with  methods '  of 
preparing  samples  for  the  various  tests.  The  exhibit  is  of 


purposes.  A  length  of  hose  runs  from  the  exhaust  side  of  the 
machine  to  a  jar  filled  with  vinegar.  If  any  of  the  soda  taken 
into  the  machine  came  out  of  it  and  went  into  the  vinegar  there 
would  instantly  be  effervescence,  and  the  absence  of  this  is 
pointed  to  as  a  proof  that  the  machine  contains  all  the  dust 
sucked  into  it.  Messrs.  C.  Q.  Adams  and  P.  J.  Whiteside  rep¬ 
resent  the  company. 

C.  G.  Everson  &  Company,  Chicago,  display  some  hand¬ 
some  novelty  portable  lamps  as  well  as  their  usual  line  of 
water-filtering  apparatus.  Messrs.  R.  B.  Everson  and  Paul 
Trotter  represent  the  company. 

Excello  Arc  Lamp  Company,  New  York,  makes  an  ex¬ 
hibit  of  its  flaming-arc  lamps  in  the  space  of  G.  W.  Armstrong 
Company,  A  feature  is  the  long-burning  lamp,  never  shown  be¬ 
fore  at  an  exposition.  Mr.  G.  W.  .\rmstrong  is  in  charge. 
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Farrington  Auto  Company,  Chicago,  exhibits  a  Columbus 
electric  coupe  and  a  chassis.  Mr.  W.  H.  Farrington  is  in 
charge. 

Federal  Electric  Company,  Chicago,  has  a  varied  exhibit 
of  its  products,  including  standard  electric  signs,  the  Willis 
direct-reading  watt-hour  meters,  h'ederal  ozone  machines, 
kitchen  cabinets,  Dimalite  sockets,  insulating  joints  and  fix¬ 
tures.  Messrs.  John  F.  Gilchrist,  J.  M.  Gilchrist,  J.  H.  Goehst, 
L.  G.  Shepard,  F.  G.  Willing  and  Paul  Judson  represent  the 
company. 

Flexlume  Sign  Company,  BuflFalo,  XC  Y.,  shows  its  pris¬ 
matic  day-and-night  signs  and  various  styles  of  lettering. 
The  origii  al  designs  and  color  changes  shown  are  features  of 
this  exhibit.  -Messrs.  W.  R.  Wiley  and  1).  F.  Wiley  represent 
the  company. 

Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.,  has  an 
interesting  assortment  of  small  motors,  meters,  transformers, 
fan  motors,  etc.  .\n  electric  motor-driven  rock  drill  is  shown. 


Fig.  3 — A  Corner  View,  Showing  Ceiling  Decorations. 


as  well  as  vertical  motors  and  buffers  and  grinding  motors. 
Messrs.  L.  Pond,  A.  J.  Francis.  E.  Stevens  and  G.  B. 
Fairbanks  represent  the  company. 

General  Electric  Company,  Schenectady,  N.  Y.,  has  a 
large  and  varied  exhibit,  as  usual.  .Arc  lamps  of  various  kinds, 
including  vertical-feed  flaming-arc  lamps,  as  well  as  intensified 
arcs  and  luminous  magnetic  arcs,  are  shown.  There  is  also  an 
exteJisive  display  of  Mazda  and  other  incandescent  lamps,  and 
an  extensive  line  of  electrically  heated  household  appliances, 
such  as  coffee  percolators,  chafing  dishes,  etc.  One  section  is 
devoted  to  house,  store,  factory  and  street  lighting,  and  a 
moving-picture  rectifier  connected  to  a  lens  spotlight  for  theat¬ 
rical  purposes  is  shown  in  operation.  .\  distinct  feature  is  an 
automobile  lighting  equipment,  consisting  of  an  especially  con¬ 
structed  dashboard  with  head,  side  and  tail  l.amps.  The  lamps 
have  an  attachment  which  enables  them  to  be  used  inter¬ 
changeably  either  on  electric  machines  or  gas  cars  equipped 
with  storage  battery.  The  new  C.  V.  C.  motors  are  shown,  as 
well  as  a  complete  line  of  small  motors  and  fans  for  house¬ 
hold  use.  Messrs.  J.  D.  A.  Cross.  W.  H.  Cobnan.  Frank  Tf. 
Gale.  X’.  R.  Birge,  F.  G.  Vaughen  and  others  represent  the 
company 


Hamler-Eddy  Smoke  Recorder  Company,  Chicago,  has  a 
much  larger  exhibit  of  its  interesting  instruments  than  last 
year.  Four  of  the  automatic  smoke  recorders  are  shown,  and 
one  is  connected  to  the  Coliseum  chimney  and  records  the 
smoke  produced.  Mr.  R.  L.  Eddy,  the  inventor  of  this  instru¬ 
ment,  is  in  charge  of  the  exhibit. 

Hoskins  Manufacturing  Company,  Detroit,  displays  a 
variety  of  electrical  furnaces.  One,  of  the  muffle  type,  is  de¬ 
signed  for  hardening  high-speed  steel  parts  at  temperatures 
reaching  2500  deg.  Fahr.  Another  furnace  is  of  the  crucible 
type  for  high-melting-point  alloys,  and  in  this  temperatures  as 
high  as  3600  deg.  Fahr.  may  be  attained.  Small  muffle  furnaces 
for  treating  carbon  steels  are  also  shown,  as  well  as  pyrom¬ 
eters  reading  up  to  2500  deg.  Fahr.  and  a  line  of  electric 
soldering  irons  and  toast  stoves.  All  furnaces  are  shown  in 
operation.  A  conspicuous  feature  of  the  exhibit  is  a  switch¬ 
board  arranged  to  show  a  flash  test  of  nickel-chromium  wire. 
Messrs.  H.  R.  Badger,  A.  G.  Melcher,  W.  V.  Young  and  Mr. 
Busse  represent  the  company. 

Houston  Manufacturing  Company,  Rockford,  111.,  exhibits 
stationary  vacuum  cleaners,  which  are  shown  in  two  sizes. 
•Mr.  F.  K.  Houston  and  others  represent  the  company. 

Hughes  Electric  Heating  Company,  Chicago,  makes  a 
display  of  electric  ranges  and  “hot  plates”  in  various  styles  and 
sizes.  New  appliances  exhibited  for  the  first  time  are  the  elec¬ 
tric  kitchen  range  No.  40,  which  has  four  “burners”  and  a  baking 
oven,  18  in.  x  18  in.  x  12  in.  in  inside  dimensions;  also  one- 
burner,  two-burner  and  three-burner  hot  plates,  corresponding 
in  design  and  appearance  to  the  ordinary  gas  hot  plates.  Mr. 
George  A.  Hughes  and  others  represent  the  company. 

Hurley  Machine  Company,  Chicago,  displays  its  Thor 
electric  laundry  machines  for  the  home.  In  addition  to  its 
regular  line,  the  company  shows  one  of  its  models  made  in 
white  metal  and  enamel.  This  machine  is  connected  with  hot 
and  cold  water,  and  also  to  drain  pipes.  It  is  now  exhibited 
for  the  first  time.  Messrs.  Neil  C.  Hurley,  W.  J.  Conlon,  W. 
J.  Haynie,  J.  E.  Erickson,  S.  N.  Cotterman,  F.  B.  Widger,  F 
J.  Riedy  and  W.  A.  Mur  fey  represent  the  company. 

Ideal  Electric  Company,  Chicago,  is  one  of  the  automo¬ 
bile  exhibitors.  It  shows  a  four-passenger  electric  brougham. 
This  handsome  vehicle  has  Exide  batteries  and  Westinghouse 
motor  and  controller.  Edison  batteries  may  be  used  without 
any  change  of  chassis  or  body.  Messrs.  Bruce  Borland,  U. 
B.  Grannis  and  C.  J.  Holdrege  represent  the  company. 

Illinois  Appliance  Company,  Chicago,  exhibits  its  adapt¬ 
able  lamp  changer,  the  Waage  electric  soldering,  tool  and  the 
Bendyke  electric  vibrator.  All  three  of  these  devices  are 
demonstrated  by  Messrs.  H.  H.  Woods,  J.  G.  White  and  oth- 
<  rs,  who  represent  the  company. 

International  Correspondence  Schools,  Scranton,  Pa.,  ex¬ 
hibit  their  educational  publications,  with  special  reference  to 
the  electrical  engineering  courses.  The  teaching  of  languages 
by  the  phonographic  method  is  demonstrated.  Messrs.  C.  C. 
Marson,  D.  D.  Meahan,  C.  E.  Freelove,  W.  M.  George,  Fay 
Crabs  and  C.  M.  Gott  represent  the  company. 

Janette  Manufacturing  Company,  Chicago,  shows  elec¬ 
trically  driven  air  compressors  for  use  in  saloon  bars  and  also 
in  garages.  .Automatic  pressure  regulators  arc  also  a  feature 
of  the  exhibit.  Messrs.  I.  H.  Silverstone  and  John  T.  Janette 
represent  the  company. 

Judd  Laundry  Machine  Company,  Chicago,  displays  elec¬ 
tric  washing  machines  of  the  oscillating  type  and  wringers. 
Three  machines  are  shown,  and  they  are  demonstrated  by 
.Messrs.  H.  D.  Judd,  W.  E.  Starr  and  others. 

Keller  Manufacturing  Company,  Philadelphia,  exhibits  its 
Keller-Duplex  vacuum  cleaner  for  permanent  installation  and 
the  Keller-Santo  vacuum  cleaner  for  household  use.  The 
company  says  of  the  former  that  it  is  the  only  stationary 
vacuum  cleaner  approved  by  the  underwriters  for  operaition  on 
ordinary  lighting  circuits.  Messrs.  Thiele,  Hazard.  Nyberg. 
North.  Ballou  and  Scott  represent  the  company. 

Kimble  Electric  Company,  Chicago,  displays  single-phase 
variable-speed  alternat'ng-current  motors,  pperating  job- 
printing  press  and  ventilating  fans  and  blowers.  .An  interest- 
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ing  feature  of  the  exhibit  is  the  line  of  polyphase  motors  from 
%  hp  to  7'/2  hp,  both  constant  speed  and  variable  speed,  the  lat¬ 
ter  being  shown  for  the  first  time.  These  motors  are  phase- 
wound  and  of  the  slip-ring  type,  equipped  with  a  drum  type 
of  controller,  permitting  of  eight  forward  speeds  and  four  re¬ 
verse  speeds.  Messrs.  J.  K.  Bass,  Austin  Kimble,  R.  P.  War¬ 
ner,  G.  L.  Holzheimer,  H.  A.  Seaton,  R.  O.  Gilburg  and  Ray 
High  represent  the  company 

Kinetic  Engineering  Company,  Philadelphia,  exhibits  an 
electrically  driven  organ  blower.  The  Kinetic  blower  is  com¬ 
posed  of  several  fans  mounted  on  a  shaft  contained  in  a  wind- 
tight  box  and  direct-connected  to  an  electric  motor.  The  rota¬ 
tion  of  these  fans  develops  air  pressures,  and  these  pressures 
are  added  together  step  by  step  until  the  final  pressure  is 
sufficient  to  operate  the  organ.  Messrs.  J.  G.  Bierck,  E.  N. 
Johnson  and  W.  W.  Ricker  represent  the  company. 

A.  W.  Kratz,  Chicago,  displays  his  electrically  driven 
washing  machines.  Two  sizes  of  the  “1900”  machines  are  ex¬ 
hibited  and  also  the  new  “Kratz  Electric”  washer,  which  is  a 
rotary  machine.  Messrs.  A.  W.  Kratz  and  Fred  J.  Kratz  are 
in  charge  of  the  exhibit. 

Macbeth-Evans  Gas  Company,  Pittsburgh,  has  a  hand¬ 
some  and  conspicuous  exhibit,  larger  than  that  of  last  year, 
which  also  attracted  much  attention.  For  the  first  time  the 
company  shows  tungsten  “arcs”  incased  in  complete  spheres 
made  in  two  parts  of  the  special  Alba  glass.  These  globes  are 
made  in  standard  sizes,  and  they  are  used  for  all  of  the  tung¬ 
sten  lamps  mounted  on  posts  throughout  the  Coliseum.  The 
pergola  over  the  booth  is  supported  by  columns  made  of  the 
white  Alba  glass  in  cylindrical  form  and  illuminated  from  with¬ 
in,  giving  a  fine  effect.  A  new  feature  of  the  exhibit  is  an 
.Alba  shade  designed  specially  as  a  reflector  for  500-watt  tung¬ 
sten  lamps.  The  special  Iridile  luster  glass  is  also  shown  for 
the  first  time  and  there  is  a  general  line  of  electrical  glass¬ 
ware.  Messrs.  F.  K.  Pinckney,  A.  Jampolis,  A.  W.  Boulton, 
W.  G.  Banning  and  W.  Williams  represent  the  company. 

Machado  &  Roller,  New  York,  are  making  an  exhibit  of 
Roller-Smith  instruments  and  circuit-breakers,  as  well  as  H.  & 
B.  resonance-type  frequency  meters  and  Columbia  watt-hour 
meters,  including  new  shunted-type  direct-current  watt-hour 
meters  and  single-phase  and  polyphase  induction-type  alternat¬ 
ing-current  meters.  Messrs.  Harry  I.  Shire  and  W.  H.  Sinks 
represent  the  company. 

Mailometer  Company,  Detroit.  Mich.,  shows  an  envelope 
sealer  and  stamper  which,  it  is  said,  may  be  operated  by  an 
office  boy  to  seal,  stamp  and  count  150  letters  a  minute.  Mr. 
F.  B.  Terry  and  J.  S.  Brown  represent  the  company. 

Manhattan  Electrical  Supply  Company,  Chicago,  shows 
a  varied  line  of  electrical  supplies  and  specialties — in  fact,  a 
sort  of  miniature  supply  store.  Electric  heating  appliances  and 
“wireless”  material  are  conspicuous.  Messrs.  Clarke  Methot 
and  Albert  Holland  represent  the  company. 

McCrum-Howell  Company,  Chicago,  devotes  its  booth  to 
the  Richmond  vacuum-cleaning  machine,  both  of  the  stationary 
and  portable  types.  Two  sizes  of  the  stationary  machines  are 
shown  in  operation,  one  of  i  hp,  the  other  of  2  hp.  The  port¬ 
able  machine  is  also  demonstrated,  this  machine  having  a  suc¬ 
tion  fan.  whereas  the  stationary  machines  are  provided  with 
pumps.  The  booth  is  artistically  decorated  to  suggest  a  home 
interior,  as  the  setting  for  the  machines,  and  the  exhibit  is  a 
conspicuous  one.  Mr.  F.  C.  Allen  represents  the  company. 

Millar  Electric  Company,  Chicago,  shows  electric  heating 
devices,  including  toasters  and  flatirons.  The  heating  units 
used  are  of  original  design  and  the  toaster  is  quite  different 
from  other  types.  The  heating  unit  is  placed  horizontally  be¬ 
tween  two  triangular  uprights.  The  lower  part  is  wound  to 
deliver  a  greater  volume  of  heat  than  the  upper  part,  and  the 
two  parts  are  adjusted  so  to  secure  an  evenly  toasted  piece  of 
bread.  Messrs.  R.  M.  Millar,  Francis  Granger  and  R.  L. 
Tobin  represent  the  company. 

Minerallac  Electric  Company,  Chicago,  exhibits  samples 
of  Minerallac  insulating  compound.  A  conspicuous  feature  in 
the  booth  of  this  company  is  a  break-down  test  on  a  “pan¬ 


cake”  of  Minerallac  subjected  to  a  potential  of  40.000  volts 
The  company  also  exhibits  cable  clips,  bushings  and  other 
specialties  of  particular  interest  to  central-station  men.  Messrs. 
H.  S.  Sines,  C.  I.  Hall  and  C.  C.  Lovejoy  represent  the  com¬ 
pany. 

National  Carbon  Company,  Cleveland,  has  an  educational 
exhibit  showing  the  wide  variety  of  carbon  products.  These  in¬ 
clude  dry  cells  for  all  general  work,  Columb’a  batteries  for  tele¬ 
phones,  igniters  for  motor-boat  and  engine  ignition,  wet  and 
closed-circuit  batteries  for  signal  work,  flashlights,  arc-lamp 
carbons,  electrodes  of  various  sizes  and  shapes,  brushes  for 
generators  and  motors,  and  various  specialties.  Messrs.  R.  A 
Crider,  L.  F.  Stowe,  R  H.  King  and  E.  E.  Turner  represent 
the  company. 

National  Electric  Lamp  Association,  Cleveland  (Engi¬ 
neering  Department),  has,  as  usual,  a  large  and  in¬ 
structive  exhibit  of  incandescent  lamps.  The  features  may 
be  itemized  as  follows:  (i)  A  display  of  Mazda  train¬ 
lighting  lamps;  (2)  the  Holophane  tree,  a  large  statuary  bronze 
fixture  about  9  ft.  high,  upon  which  are  shown  burning  differ¬ 
ent  sizes  of  Mazda-Holophane  units  with  satin-finish  reflectors ; 
(5)  a  glass-inclosed  metal  display  rack  showing  about  forty 
of  the  different  types  of  Mazda  miniature  lamps;  (4)  a  small 
“peek-a-boo”  case  in  which  the  relative  color  values  of  the  car¬ 
bon  and  Mazda  lamps  are  compared;  (5)  large  soo-watt 
Mazda  lamps  with  reflector  sockets;  (6)  the  new  multiple  clus¬ 
ters  using  Mazda  lamps  and  metal  porcelain-finish  reflectors 
In  addition  the  regular  line  of  iio-volt  and  220-volt  tungsten 
and  tantalum  lamps  is  exhibited  on  attractive  display  racks. 
.•\  miniature  photometer  shows  relative  amounts  of  light  re¬ 
ceived  from  a  carbon  lamp  and  from  a  Mazda  lamp  of  the 
same  wattage,  giving  a  rbugh  idea  of  the  apparatus  used  in 
lamp  photometery.  There  is  also  an  arrangement  of  mirrors 
within  the  box-like  frame  which  surrounds  a  Mazda-Holo- 
phane  unit,  showing  the  general  method  of  obtaining  distribu¬ 
tion  curves  on  the  different  lighting  units.  Messrs.  J.  R. 
Crouse,  S.  E.  Doane,  G.  C.  Webster,  C.  W.  Bender,  N.  H. 
Boynton,  W.  W.  Dodd,  Ralph  Beman,  C.  P.  Soderberg  and 
H.  J.  Raymond  represent  the  company. 

Henry  Newgard  &  Company,  Chicago,  in  addition  to 
being  electrical  contractors,  are  manufacturers  of  switch¬ 
boards  and  their  exhibit  consists  of  an  interesting  display  of 
high-grade  panel  boards,  steel  cut-out  cabinets  and  other  elec 
trical  specialties  of  their  own  manufacture.  Armature  wind¬ 
ing  is  exemplified  also.  Messrs.  Henry  Newgard,  Martin  New¬ 
gard.  Chester  Johnson.  Fred  Smith  and  H.  B.  Harvey  represent 
the  company. 

Nuway  Service  &  Sales  Company,  Chicago,  shows  its 
portable  electric  suction  cleaner.  The  machine  includes  a 
centrifugal  fan  direct-connected  to  a  universal  motor.  It  is 
incased  in  a  mahogany  box  4]/^  in.  square.  The  company  also 
exhibits  the  Atwood  vacuum  cleaners,  manufactured  in  Rock¬ 
ford.  111.  It  is  represented  by  Messrs.  A.  W.  Nohe,  I.  A.  Nolle. 
W.  M.  Stewart,  C.  A.  Stewart,  T.  C.  Phillips.  S.  B.  Atwood 
and  James  Atwood. 

Ohio  Electric  Car  Company,  Toledo,  has  an  electric 
automobile  exhibit  in  charge  of  Mr.  Irving  O.  Slater. 

Pelouze  Electric  Heater  Company,  Chicago,  exhibits  for 
the  first  time  its  new  Pelouze  toaster-stove  and  griddle,  also 
electric  flatirons,  disk  stoves,  chafing  wishes,  percolators,  water 
cups,  tea  kettles,  broilers,  fry  pans,  etc.  Messrs.  William  Nel¬ 
son  Pelouze,  A.  A.  Guardia  and  Clark  Ross  represent  the  com¬ 
pany. 

Perfection  Vacuum  Cleaner  Company,  Chicago,  shows 
vacuum  cleaners  both  of  the  installed  and  portable  types.  The 
installed  machines  are  intended  for  residences,  apartment 
buildings  and  office  buildings,  while  the  portable  cleaners  are 
more  applicable  for  hotels  and  office  buildings  where  there  is 
elevator  service.  Messrs.  Harvey  Wallace,  O.  F.  Becker,  C,  J. 
Becker  and  J.  L.  Wallace  represent  the  company. 

Periodicals. — In  addition  to  the  Electrical  IVorld,  Electric 
City,  Electrical  Record,  Electrical  Review  and  IVestcrn  Elec¬ 
trician,  Electrocraft  and  Popular  Electricity  are  exhibitors. 
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Philadelphia  Storage  Battery  Company,  Philadelphia,  ex¬ 
hibits  batteries  for  commercial  and. pleasure  automobiles,  as 
well  as  sparking  and  lighting  batteries  for  gasoline  cars  and 
batteries  for  electric  launches.  Mr.  Carl  Klemp  represents  the 
company. 

Rider-Ericsson  Engine  Company,  New  York,  exhibits  its 
Reeco  electric  house  pump.  This  is  a  new  departure  in  elec¬ 
tric  pumps,  as  the  outfit  may  be  used  either  for  short  suction 
or  deep-well  pumping.  Where  the  level  of  the  water  is  more 
than  25  ft.  below  the  top  of  the  ground,  the  deep-well  head  is 
substituted  for  the  pump  supplied  for  low  heads  and  a  brass 
deep-well  cylinder  is  lowered  in  the  well.  The  motor,  mounted 
on  a  frame,  is  arranged  to  drive  either  type.  Mr.  H.  B. 
Houghtaling  represents  the  company. 

Rosenfield  Manufacturing  Company,  New  York,  shows 
the  Magic  electric  suction  cleaner.  The  principal  feature  of 
this  machine  is  that  it  weighs  but  10  lb.  and  runs  on  wheels. 
This  is  a  simple  cleaner,  said  to  consume  only  too  watts,  but 
to  do  satisfactory  work  for  the  purposes  for  which  it  is  recom¬ 
mended.  Mr.  W.  W.  Rosenfield  represents  the  company. 

Sefton  Manufacturing  Company,  Chicago,  exhibits  cor¬ 
rugated  paper  shipping  cases  and  folding  cartons  for  packing 
incandescent  lamps.  The  company  displays  for  the  first  time 
its  automatic  standard  wrapper.  Messrs.  W.  H.  Fairchild  and 

R.  E.  Ferguson  represent  the  company. 

Simplex  Electric  Heating  Company,  Cambridge,  Mass., 
has  an  entirely  new  demonstration  this  year,  consisting  of  the 
baking  of  bread  in  quantities  by  electricity.  The  baking  is 
done  by  II.  H.  Kohlsaat  &  Company  and  the  bread  baked  is 
•lonated  to  the  United  Charities  of  Chicago  by  the  Simplex 
Company,  Kohlsaat  &  Company  and  the  Commonwealth  Edison 
Company.  The  operation  attracts  a  great  deal  of  attention. 
The  type  of  oven  used  is  adaptable  for  hotel,  bakery  or  restau¬ 
rant  use.  Reside  this  prominent  feature  there  are  numerous 
electric  cooking  appliances,  such  as  broilers,  toasters,  etc., 
especially  adapted  for  hotel  and  restaurant  use.  A  general 
line  of  electric  heating  and  cooking  appliances,  including  flat¬ 
irons,  dining-room  sets,  heating  pads,  etc.,  completes  the  ex¬ 
hibit.  Messrs.  H.  R.  Hixson,  H.  F.  Holland,  W.  F.  Hruby, 
J.  N  Macalister,  H.  R.  Fyfe  and  E.  R.  Jacobs  represent  the 
company. 

Stamping  Washer  Works,  Chicago,  show  the  Home 
Queen  stamping  w'ashing  machines,  w'hich  are  electrically 
driven.  Tw'O  sets  of  pedals  are  used,  stamping  on  a  floating 
board  which  carries  the  clothes  and  is  sustained  by  springs 
and  the  buoyancy  of  the  water.  Half  of  the  pedals  rise  as  the 
others  fall,  giving  the  stamping  effect.  Messrs.  M.  D.  Coffin 
and  M.  J.  Martin  represent  the  company. 

Stolz  Electrophone  Company,  Chicago,  demonstrates  tele¬ 
phonic  hearing  devices  intended  for  the  use  of  persons  partially 
deaf.  Mr.  Charles  Viggers  is  in  charge  of  the  booth. 

Studebaker  Automobile  Company,  South  Bend,  Ind.,  has 
a  conspicuous  and  centrally  located  display  of  electric  vehicles. 
There  are  two  pleasure  cars,  a  victoria  and  a  coupe,  a  delivery 
wagon  and  a  platform  truck.  The  last  named  is  of  the  type 
used  by  Gimbel  Brothers,  of  New  York.  Messrs.  Curtis,  Kel¬ 
ley,  Westerdale,  Hooper,  Levy,  Keith,  Cobb  and  Daniels  rep¬ 
resent  the  company. 

Swedish-American  Telephone  Company,  Chicago,  has  a 
complete  line  of  magneto  telephone  apparatus.  A  feature  is 
a  new  combination  electric  clock  and  telephone  that  requires 
no  master  clock  or  controlling  devices  at  the  central  office. 
The  Radio  telephone  holder  is  also  ‘conspicuously  displayed. 
Messrs.  E.  B.  Overshiner,  A.  V.  Overshiner,  W.  E.  McCor¬ 
mick  and  Fred  Seeley  represent  the  company. 

The  Electric  Company,  Chicago,  displays  its  electrically 
operated  piano  played  in  a  sound-proof  booth.  Mr.  G.  A. 
Pond  represents  the  company. 

Ralph  Temple  Automobile  Company,  Chicago,  exhibits 
Baker  shaft  drive  electric  cars.  The  display  includes  a 
chassis  equipped  with  the  shaft  drive,  a  car  “in  the  white,” 
showing  the  woods  employed,  and  two  de  luxe  coupes,  one  up¬ 
holstered  in  whipcord  and  the  other  in  leather.  Messrs.  Robert 

S.  Givins  and  J.  M.  Rush  represent  the  company. 


Thordarson  Electric  Manufacturing  Company,  Chicago, 
has  an  interesting  exhibit  of  bell-ringing  transformers,  spark 
coils,  high-potential  transformers  and  laboratory  apparatus. 
The  showing  is  one  which  is  of  interest  both  to  the  electrical 
man  and  the  layman.  Messrs.  C.  H.  Thordarson  and  A.  R. 
Johnson  represent  the  company. 

Toledo  Electric  Welder  Company,  Cincinnati,  Ohio,  has 
three  electric  welding  machines  on  exhibition,  all  in  operation. 
One  small  welder,  designed  for  welding  wires  in.  in  diam¬ 
eter  or  less,  is  used  in  welding  souvenir  samples  of  brass  to 
iron.  This  machine  is  of  aluminum  to  make  it  as  light  as  pos¬ 
sible.  A  larger  machine  is  used  in  butt  welding,  and  the  third 
is  the  spot  welder  or,  electric  “riveter,”  which  is  used  to 
demonstrate  the  electric  method  of  riveting  without  the  use  of 
rivets.  This  interesting  machine  is  called  a  “spot  welder”  be¬ 
cause  it  welds  two  pieces  of  sheet  metal  in  one  spot  about  the 
size  of  a  rivet  where  the  electricity  is  localized  between  the 
upper  and  lower  dies.  The  company  also  has  sample  boards 
showing  all  kinds  of  electrically  welded  “stunts,”  as  automo¬ 
bile  wheel  rims,  baseball  masks,  wire  chairs,  horse  bits,  etc. 
Messrs.  Neil  Macneale,  F.  Warren,  A.  M.  Searles  and  A.  M. 
Anderson  represent  the  company. 

Union  Light  &  Supply  Company,  Chicago,  exhibits  Just 
tungsten  lamps  imported  from  Germany,  as  well  as  the  Shaler 
“electro-pad,”  manufactured  by  the  C.  A.  Shaler  Company,  of 
Waupun,  Wis.,  and  the  Acme  heater,  made  by  the  Electrical 
Specialties  Company,  of  Colorado  Springs.  Messrs.  J.  F.  A. 
Comstedt,  Frederick  A.  Watkins,  M.  A.  Hartigan  and  A.  M. 
Miltenberg  represent  the  company. 

Van  Manufacturing  Company,  Braddock,  Pa.,  has  an  elec¬ 
tric  flatiron  known  as  the  “Three-in-One”  iron.  By  inserting 
different  weights  the  iron  may  be  made  to  weigh  5  lb.,  6  lb. 
and  7  lb.,  thereby  simplifying  the  carrying  in  stock  of  irons  of 
different  weights.  Mr.  D.  O.  McAllister  represents  the  com¬ 
pany. 

Vulcan  Electric  Heating  Company,  Chicago,  makes  an 
exhibit  of  its  electric  soldering,  branding '  and  curling  irons. 
The  display  is  one  calculated  to  attract  popular  interest  as  well 
as  that  of  electrical  men.  Messrs.  F.  J.  Holmes,  M.  Y.  Steen, 
A.  G.  Sutcliffe,  S.  W.  Richards,  L.  Sisskind  and  H.  L.  Wuerf- 
fel  represent  the  company. 

Westinghouse  Companies,  East  Pittsburgh. — The  West- 
inghouse  space  contains  exhibits  by  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company,  the  Westinghouse  Lamp  Com¬ 
pany  and  the  Cooper  Hewitt  Electric  Company.  The  feature  of 
the  Westinghouse  Electric  exhibit  is  a  new  adjustable-speed 
alternating-current  mill-type  motor  designed  for  severe  inter¬ 
mittent,  varying-speed  reversing  duty,  such  as  the  operation 
of  cranes,  elevators,  roller-lift  bridges,  etc.  Cooking  and  heat¬ 
ing  devices,  meters,  transformers,  rectifiers,  1911  fan  motors 
and  ventilating  motors  are  also  shown.  The  company’s  small 
general-utility  motor  and  electric  cooking  devices  are  demon¬ 
strated.  Messrs.  T.  P.  Gaylord,  W.  R.  Pinckard,  A.  L.  Mil¬ 
lard,  M.  MacNeill,  R.  W.  Everson,  F.  A.  Servis,  J.  W.  Robin¬ 
son,  H.  L.  Garbutt,  C.  W.  Regester  and  others  represent  the 
company.  The  Lamp  company  exhibits  complete  lines  of  iio- 
volt  wire-type  tungsten  lamps  ranging  in  size  from  25  watts 
to  500  watts  and  of  220-volt  wire-type  lamps  ranging  in  sizes 
from  45  watts  to  500  watts.  Street-series  tungsten  lamps  are 
shown  in  different  sizes,  ranging  from  50  watts  to  250  watts. 
Messrs.  J.  M.  Schilling,  A.  N.  Brown,  C.  R.  Wood  and  others 
represent  the  company.  The  Cooper  Hewitt  company  displays 
direct-current  and  alternating-current .  mercury-vapor  lamps. 
These  are  mounted  to  show  the  operating  mechanism.  Mr. 
Irving  B.  Cary ‘represents  the  company.  The  entire  exhibit  is 
in  charge  of  Mr.  W.  Barnes,  Jr. 

Woods  Motor  Vehicle  Company,  Chicago,  in  addition  to 
supplying  the  electric  coupe  which  is  the  chief  prize  in  the  esti¬ 
mating  contest  and  which  is  prominently  displayed  in  a  central 
position,  has  a  four  passenger  coupe  in  its  own  exhibit.  Both 
of  these  vehicles  are  handsomely  finished  and  attract  much  at¬ 
tention.  Messrs.  Carl  J.  Metzger,  R.  Herrington,  F.  J.  New¬ 
man.  Thomas  Clements  and  L.  E.  Burr  represent  the  company 
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Industrial  and  Commercial  News 

The  Week  IE  Trade.  foreign  deliveries  were  reported  as  88,104,075  lb.  The  Metal 


There  was  no  improvement  in  trade  conditions  during 
the  first  week 'of  the  new  year.  In  fact,  there  was  no 
reason  to  anticipate  any  improvement.  Weather  condi¬ 
tions  and  trade  conditions  have  remained  about  the  same. 
Wholesalers  and  jobbers  have  been  engaged  in  stock-taking, 
and  have  received  but  few  orders.  While  retail  sales  during 
the  holiday  season  were  fairly  liberal,  there  is  no  evidence 
that  they  were  sufficient  to  deplete  stocks.  In  the  industrial 
world  the  situation  is  rather  discouraging.  In  the  iron  and 
steel  industry  the  mills  are  still  operating  at  less  than  50  per 
cent  of  capacity,  and  the  question  is  left  open  as  to  whether 
prices  will  be  reduced  within  the  next  two  months.  The  dis¬ 
cussion  of  price  reduction  is  causing  buyers  to  hesitate  and 
makes  a  temporary  lull  in  demand.  The  best  lines  in  the  iron 
and  steel  industry  are  wire  and  structural  materials.  There 
have  been  no  orders  placed  for  steel  rails  of  any  importance, 
and,  as  far  as  any  one  knows,  no  orders  are  in  prospect.  Within 
the  past  week,  however,  some  quite  important  orders  for  loco¬ 
motives  were  made,  the  Southern  Pacific  having  ordered  190 
locomotives  from  the  Baldwin  Company.  This  is  one  of  the 
largest  single  orders  ever  placed.  Several  other  roads  have 
also  placed  orders  for  locomotives,  of  which  the  American 
Locomotive  Company  has  received  its  full  share.  It  is  evident 
that  almost  all  leaders  in  the  commercial  industry  are  inclined 
to  be  conservative.  As  quoted  in  our  issue  of  last  week,  one 
of  the  leading  authorities  in  the  electrical  industry  expressed 
the  opinion  that  the  business  done  in  1911  would  not  be  as 
great  as  that  done  in  1910.  While  such  expressions  are  not 
freely  given,  it  is  undoubtedly  true  that  a  great  many  of  the 
best  judges  of  business  have  this  feeling.  Collections  are  fair 
because  the  Western  country  is  more  or  less  prosperous.  Busi¬ 
ness  failures  for  the  week  which  ended  Jan.  5  were  281,  as 
against  251  the  previous  week,  271  in  the  same  week  in  1910, 
329  in  1909,  435  in  1908  and  283  in  1907. 

THE  Copper  Market. 

ONSUMERS  of  copper  placed  a  few  small  orders  last 
week  for  limited  amounts  of  metal,  February  and  March 
delivery.  These  sales  were  almost  entirely  for  electro¬ 
lytic,  and  while  this  grade  is  still  quoted  at  13  by  the  sell¬ 
ing  agencies  it  is  well  known  that  no  actual  transactions 
have  been  pulled  off  at  these  figures.  The  actual  prices 

received  ranged  from  12.55  to  12.75,  and  the  further  off 
the  delivery  the  better  the  price.  An  attempt  was  made  to 
advance  the  price  of  copper  when  the  slight  demand  was 
developed,  but  it  failed.  The  demand  from  consumers  was  so 

Settling 

Standard  Copper.  Bid.  .\sked.  Price. 

Spot  .  12.00  12.15  . 

January  .  12.00  12.15  i2.o7Vj 

February  .  12.00  12.15  i2.07'/i 

March  .  12.00  12.15  12.0754 

.April  .  12.00  12.15  1 2.07 

The  London  market  Jan.  9  was  as  follow's: 

Noon.  Closing. 

£  s  d  £  s  <1 

Standard  copper,  spot .  56  12  6  56  6  3 

Standard  copper,  futures .  57  8  9  57  3  9 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .  ’.  12.15c  12.0754c 

London,  spot . £56  15  o  £56  2  6 

London,  futures .  57  >2  6  56  17  6 

Best  selected .  60  o  o  59  iS  o 

feeble  that  it  would  not  stand  any  advance  in  price.  The  mar¬ 
gin  between  the  American  and  the  European  selling  prices 
has  been  so  narrow  that  there  has  been  little  inducement  to 
speculators,  and  in  consequence  there  has  been  little  activity  in 
the  foreign  market.  The  figures  of  the  Copper  Producers’ 
.Association,  which  were  made  public  Jan.  9,  brought  little  real 
comfort  to  the  market.  While  they  showed  that  the  stock  of 
copper  on  hand  Jan.  i  was  122,030,125  lb.,  a  decrease  of  8,358,- 
874  lb.  from  Dec.  i,  and  which  compared  with  141,766,111, 
Jan.  I,  1910,  it  also  disclosed  the  fact  that  the  production  dur¬ 
ing  December  had  been  123,339,219  lb.,  as  compared  with  119,- 
353.463  lb.  in  November.  It  was  evident,  therefore,  that  if  there 
was  any  curtailment  policy  in  force  among  the  producers  it 
was  showing  no  effect  upon  the  production  figures.  The 
domestic  deliveries  were  reported  as  43,594,018  lb.  and  the 


Exchange  figures  for  copper  exports  during  December  were 
31,526  tons,  which  was  the  largest  month  except  September 
for  the  year.  The  total  exports  for  the  year  were  298,233  tons, 
as  compared  with  302,530  in  1909.  The  exports  for  the  first 
week  in  January  were  8437  tons.  The  daily  call  on  the  Metal 
Exchange  Jan.  9  quoted  standard  copper  as  per  accompanying 
table. 

Industrial  and  Commercial  Notes. 

Platinum  Market  of  1910. — During  the  year  1910  there 
was  very  little  change  in  the  platinum  market  except  a  steady 
increase  in  prices  and  a  steady  increase  in  demand.  At  the 
end  of  the  year  the  demand  was  far  in  excess  of  the  supply, 
and  platinum  had  advanced  during  the  year  up  to  $39  per  pound. 
This  is  almost  the  top  notch  for  platinum  prices.  The  supply 
during  the  year  never  seemed  to  be  up  to  requirements.  The 
dental  industry  kept  up  its  enormous  demand,  and  the  elec¬ 
trical  industry  also  required  a  large  amount.  The  result  was 
that  there  was  more  platinum  wanted  than  there  was  output 
from  Russian  mines.  In  discussing  this  condition  one  of  the 
best  informed  platinum  men  in  America,  Cyrus  Osborne  Baker, 
said:  “I  do  not  believe  that  there  has  been  any  curtailment 
in  Russia  in  order  to  advance  prices.  Prices  have  gone  for¬ 
ward  simply  because  the  demand  has  been  larger  than  the 
supply.  I  hardly  expect  that  the  demand  for  platinum  during 
the  coming  year  will  be  as  large  as  it  was  in  1910,  but  I  think 
that  it  will  be  large  enough  to  take  up  more  than  all  of  the 
output  that  is  offered  from  Russia.” 

New  England  Telephone  &  Telegraph  Company. — A  spe¬ 
cial  telephone  service  has  recently  been  put  into  operation  by 
the  New  England  Telephone  &  Telegraph  Company  which  is 
intended  to  meet  the  needs  of  business  men  who  telephone  a 
great  deal  between  two  certain  points.  The  service  has  proved 
a  great  success,  for  it  not  only  saves  in  tolls  but  it  has  many 
other  advantages.  This  service  is  available  for  any  half  hour 
or  more  daily  except  between  8  a.  m.  and  12  noon.  Any 
business  man  who  telegraphs  once  or  twice  daily  to  the  same 
person,  office  or  factory  will  find  it  greatly  to  his  advantage 
to  secure  these  special  rates.  The  service  is  particularly  valu¬ 
able  to  those  whose  regular  calls  cover  a  long  distance,  from 
twenty-five  to  one  hundred  miles.  It  allows  the  use  of  a 
private  line  for  thirty  minutes  daily  for  about  the  regular 
charge  of  ten  minutes.  There  is  no  delay  in  making  connec¬ 
tions  and  there  is  no  interruption.  The  company  furnishes 
special  trunk  lines  and  special  telephones  at  each  end,  and  the 
regular  service  is  not  affected  in  any  way. 

New  President  of  Allis-Chalmers  Company, — W.  H. 
Whiteside  has  retired  from  the  presidency  of  the  Allis-Chalmers 
Company,  which  position  he  has  occupied  since  1905,  and  has 
been  succeeded  by  D.  W.  Call.  For  the  past  six  years  Mr. 
Call  has  been  assistant  to  the  president  of  the  American  Steel 
Foundries  Company,  with  his  headquarters  in  New  York  City. 
Although  going  to  Milwaukee  from  the  East,  Mr.  Call  has 
always  considered  the  West  his  home,  and  the  greater  part  of 
his  business  career  has  been  passed  in  that  section.  Mr.  Call 
was  born  on  a  farm  near  Cleveland,  Ohio,  and  is  of  Scotch 
descent.  At  the  age  of  seventeen  he  commenced  his  business 
life  in  Cleveland,  and  for  twenty-three  years  has  had  an  active 
career  in  connection  with  large  manufacturing  corporations, 
both  in  this  country  and  in  the  Dominion  of  Canada. 

Convention  of  Byllesby  Men  at  Chicago. — More  than  200 
managers  and  employees  of  H.  M.  Byllesby  &  Company  and 
their  thirty-efght  affiliated  public-service  companies  operating  in 
fifty-five  communities  in  this  country  are  expected  to  attend 
the  second  annual  convention  of  the  Byllesby  forces  at  Chicago, 
Jan.  17  to  20,  inclusive.  The  sessions  of  the  four  days  will 
be  held  at  the  Congress  Hotel,  and  will  be  given  over  to  the 
reading  and  discussion  of  technical  papers  by  members  of  the 
organization.  A  formal  banquet  will  be  given  in  the  Gold 
Room  of  the  Congress  on  the  last  evening  of  the  convention. 
The  dates  of  the  meeting,  Jan.  17  to  20,  have  been  chosen  to 
coincide  with  those  of  the  Chicago  Electrical  Show,  so  tfiat 
the  out-of-town  managers  can  inspect  the  latest  developments 
of  the  industry  while  in  Chicago. 
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Telephones  in  Pennsylvania  Railroad  Terminal. — The 
Pennsylvania  Railroad  is  installing  a  telephone  system  of  con¬ 
trolling  train  movements  at  its  Philadelphia  terminal.  This  is 
believed  to  be  the  first  installation  of  a  complete  telephone  dis¬ 
patching  system  within  the  limits  of  a  terminal.  This  system 
is  unique,  being  in  some  measure  a  telephone  train  wire  hav¬ 
ing  intercommunicating  features  only  between  certain  points. 
Dispatchers’  offices  are  located  at  “S”  tower,  which  is  a  tele¬ 
graph  office  at  Thirty-second  Street,  and  at  “A”  tower,  at  Sev¬ 
enteenth  Street.  At  the  latter  point  three  calling  equipments 
are  provided,  which  enables  any  one  of  the  three  operators 
to  call  any  station,  while  at  “S”  but  one  calling  equipment  is 
provided.  The  various  way  stations,  of  which  there  are  fif¬ 
teen,  can  call  automatically  either  “S”  or  “A,”  but  there  is  no 
provision  for  calling  the  other  way  stations.  Accordingly  both 
dispatchers’  offices  are  equipped  with  selectors,  as  are  the 
regular  way  stations.  Under  ordinary  operating  conditions  the 
dispatchers  at  “A”  will  call  the  various  w'ay  stations,  but  in 
cases  of  emergency  the  “A”  tower  will  be  cut  out  and  the 
train  movements  controlled  from  “S.”  The  complete  equip¬ 
ment  of  telephone  and  selector  apparatus  was  supplied  by  the 
Western  Electric  Company. 

Western  Electric  Company’s  Year. — The  Western  Elec¬ 
tric  Company  last  year  changed  its  fiscal  year  to  end  Dec.  31, 
instead  of  Nov.  30.  For  the  thirteen  months  ended  Dec.  31, 
1910,  its  sales  will  be  approximately  $66,000,000,  as  compared 
with  $45,000,000  for  the  twelve  months  of  last  year.  These 
sales  compare  with  $69,000,000  for  the  year  1906,  which  was 
the  largest  year  in  the  history  of  the  company.  The  increase 
over  the  past  year  has  been  well  distributed  over  the  various 
lines  of  merchandise  which  the  company  handles,  such  as  tele¬ 
phone,  cable,  motors,  generators  and  electric  light  supplies, 
and  the  increase  in  the  business  has  been  well  distributed 
throughout  the  United  States.  The  company  has  approxi¬ 
mately  twenty  houses  throughout  the  United  States,  through 
which  it  distributes  its  electric  manufactures  and  supplies.  The 
company  during  the  past  year  has  continued  its  policy  of  con¬ 
centrating  the  manufacturing  at  Hawthorne,  and  several  mil¬ 
lions  of  dollars  have  been  spent  there  in  new  buildings.  The 
latter  part  of  1910  more  new  buildings,  to  cost  $1,000,000,  have 
been  authorized,  which  will  still  further  increase  the  capacity 
of  the  plant.  The  company  now  employs  altogether  upward 
of  24,000  men. 

United  Wireless  Telegraph  Company. — The  United  Wire¬ 
less  Telegraph  Company  reports  that,  in  spite  of  prosecutions 
and  other  troubles,  it  has  steadily  developed  its  system  of  wire¬ 
less  stations,  and  that  at  the  present  time  it  has  almost  500  in 
operation.  Within  the  last  few  weeks  a  new  station  has  been 
established  at  Ceiba,  Spanish  Honduras,  which  is  intended  to 
take  care  of  a  large  volume  of  business  that  is  being  given  to 
the  company  by  the  United  Fruit  Company.  There  has  also 
been  a  station  established  at  Daytona,  Fla.,  which  is  intended 
to  look  after  the  Cuban  and  Gulf  trade.  There  have  been 
within  the  last  few  months  fifteen  stations  established  in  South 
America  along  the  Amazon  and  Paraguay  Rivers.  These  new 
stations  practically  give  to  the  United  Wireless  the  chief  posi¬ 
tion  in  the  w’ireless  business  in  South  America.  In  addition 
to  this  line  of  development  there  have  been  a  number  of  new 
stations  established  on  the  Great  Lakes  and  in  the  Northwest. 
Several  points  in  Alaska  have  been  connected  up,  and  there 
have  also  been  a  number  of  new  stations  placed  on  the  Pacific 
coast  of  the  United  States. 

Electrical  Construction. — .\mong  the  items  printed  under 
Construction  News  iu  our  present  issue  are  announcements 
of  proposed  new  plants  or  considerable  extens'ons  to  present 
plants  at  Hickory,  N.  C. ;  Oklahoma  City,  Okla. ;  Spokane, 
Wash.;  Montgomery,  Ala.;  Pardeeville,  Wis. ;  Waupaca,  Wis. ; 
Viola,  Wis.;  Portsmouth,  N.  H.;  Red  Bluff,  Cal.;  Lawrence, 
Kan.;  Oregon,  Mo.;  Durant,  Okla.;  Beatrice,  Neb.;  Tofield, 
Ont,  Can.;  Hamilton,  Ont.,  Can.;  Prairie  du  Sac,  Wis.;  Ely, 
Nev. ;  Fairbury,  Neb.;  White  City,  Kan.;  North  Baltimore. 
Ohio,  and  Cottage  Grove,  Ore. 

Lighting  Legislation  in  Massachusetts. — The  Massachu¬ 
setts  Gas  Commission  has  made  a  report  recommending  that 
a  bill  be  enacted  providing  that  a  corporation  engaged  in  manu¬ 
facturing  or  selling  electric  energy  for  light,  heat  and  power 
shall  not,  without  authority  of  the  general  court,  transfer  its 
franchises,  lease  its  w'orks  or  contract  with  any  person,  asso¬ 
ciation  or  corporation  to  carry  on  its  works  except  in  accord¬ 
ance  with  the  laws  that  are  now  already  in  effect.  These  laws 
limit  increases  of  capitalization  and  restrict  the  cost  of  exten¬ 
sions. 


Aluminum  Trade  of  the  Year. — The  demand  for  aluminum 
during  the  year  1910  was  considerably  in  excess  of  that  in  1909. 
The  Aluminum  Company  of  America,  which  practically  has  a 
monopoly  of  the  business  in  this  country,  reports  that  it  has 
been  fairly  busy  throughout  the  entire  year.  The  demand  for 
aluminum  wire  for  transmission  purposes  has  not  been  par¬ 
ticularly  heavy,  but  this  line  has  kept  up  fairly  well  with  the 
other  demands  for  aluminum.  Very  fejv  large  installations 
were  made  during  the  year,  and  the  best  orders  for  transmis¬ 
sion  wire  that  came  in  were  from  Canjada.  The  aluminum 
business  has  gradually  expanded  in  the  way  of  novelties  and 
household  utensils.  This  branch  of  the  industry  has  been  par¬ 
ticularly  pushed  by  the  Aluminum  Company  of  America. 
Although  the  patents  which  governed  'the  manufacture  of 
aluminum  expired  in  the  spring  of  1909,  there  have  been  as 
yet  no  important  competitors  in  the  manufacturing  field.  The 
prices  have  remained  about  the  same  for  the  last  three  or  four 
years,  and  vary  from  about  23  cents  to  25  cents  per  pound. 

Value  of  the  Storage  Battery  Cars. — Frederick  W.  Whit- 
ridge,  receiver  and  general  manager  of  the  Third  Avenue 
Railroad  Company,  in  his  recent  report  to  the  bondholders 
says :  “I  have  made  many  experiments  to  find  a  self-propelling 
car,  and  have  now  had  built  in  our  own  shops  twenty-five  cars 
which  we  have  equipped  with  batteries  furnished  by  the  Gould 
Storage  Battery  Company.  So  far  these  cars  have  worked  in 
a  perfectly  satisfactory  manner.  As  a  substitute  for  horse 
cars  I  have  been  using  them  now  for  three  months  on  the 
noth  Street  line.  While  this  line  was  operated  with  horse 
cars  it  produced  75  cents  to  $1  per  day  per  car,  and  now  it 
is  averaging  between  $40  and  $50  a  day.  I  do  not  feel  justi¬ 
fied  in  spending  any  larger  sum  on  these  cars  until  they  have 
been  through  the  winter  and  we  have  had  a  longer  period  for 
testing  them,  but  if  they  are  as  successful  as  it  now  appears 
I  propose  to  replace  all  of  the  horse  cars  on  the  Third  Avenue 
system  with  this  character  of  storage  battery  cars.” 

Connecticut  River  Company. — At  a  meeting  of  the  stock¬ 
holders  of  the  Connecticut  River  Company  held  recently  at 
Hartford  it  was  voted  to  accept  the  amendment  to  the  com¬ 
pany’s  charter  obtained  from  the  Connecticut  Legislature,  giv¬ 
ing  the  company  the  right  to  make  improvements  on  the  Con¬ 
necticut  River  at  Windsor  Locks.  These  improvements  will 
consist  of  a  dam  and  an  electric  power  plant.  Twelve  hundred 
shares  of  stock  were  voted  in  favor  of  the  acceptance  and  738 
against  it.  The  minority  vote  consisted  largely  of  the  holdings 
of  the  Northern  Connecticut  Securities  Company,  which  owns 
the  600  shares  of  stock  recently  bought  from  the  Connecticut 
River  Banking  Company,  the  50  shares  bought  from  the 
Aitna  Insurance  Company,  and  some  other  smaller  purchases. 

Electric  Power  Plant  for  Ely  Camp. — It  is  said  that  work 
will  begin  early  in  the  spring  on  a  hydroelectric  plant  to  furnish 
energy  for  the  Giroux  Reduction  Works  in  Ely,  Nev.  The 
plant  will  be  built  by  the  Telluride  Power  Company  and  is 
expected  to  develop  3000  hp.  It  will  be  constructed  on  Cleve¬ 
land  Creek,  about  tw'enty  miles  east  of  Ely,  and  a  transmission 
line  will  run  over  the  Schell  Creek  Range  to  the  Giroux  plant. 
For  a  number  of  years  the  utilization  of  the  water  powers  on 
Cleveland  Creek  has  been  contemplated,  and  the  Giroux  Mining 
Company  has  controlled  the  rights.  A  dam  will  be  constructed, 
and  a  regular  flow  of  water  will  be  maintained  for  the  generat¬ 
ing  plant. 

Watt-Hour  Meters  for  the  Philippines. — The  Sangamo 
Electric  Company,  Springfield,  Ill.,  has  just  made  a  large  ship¬ 
ment  of  integrating  mercury  flotation  watt-hour  meters  to 
Manila.  Philippine  Islands.  Owing  to  the  long  shipping  dis¬ 
tance  involved  it  was  important  that  a  type  of  meter  be  selected 
that  would  withstand  rough  usage  without  injury  and  the 
mercury  flotation  type  was  judged  to  be  particularly  well  adapted 
to  meet  the  conditions. 

Twin  City  Light  &  Traction  Company. — The  Twin  City 
Light  &  Traction  Company,  of  Chehalis,  Wash.,  will  expend 
during  the  coming  year  about  $100,000  for  improvements,  which 
will  include  the  new  power  house  to  be  built  and  equipped 
with  modern  machinery.  Heller,  Sinclair  &  Anderson,  bankers, 
of  Philadelphia,  are  the  financial  backers  of  this  company. 

Mexican  Electrical  Order. — The  Westinghouse  Electric  & 
Manufacturing  Company  has  just  received  an  order  for  one 
loo-kva,  three-phase,  60-cycle,  480-volt,  900-r.p.m.  belted-type 
generator,  a  two-panel  switchboard  and  several  induction 
motors,  to  be  shipped  to  the  Mina  Mexico  Company,  Tonichi, 
Sonora,  Mexico. 
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Financial. 


The  Week  ik  Wall  Street. 


Although  the  New  York  stock  market  has  shown  con¬ 
siderable  improvement  in  price  since  the  first  of  the 
year,  it  would  be  hard  to  imagine  a  market  that  was 
more  discouraging  and  really  more  stagnant.  The  fact  that 
the  market  has  been  largely  oversold  makes  any  little  activity 
on  the  part  of  professional  traders  result  in  an  advance  of 
quoted  prices.  There  are  no  stocks  being  offered,  there  is  no 
short  interest,  and  any  disposition  to  purchase  that  is  shown 
by  speculators  results  in  stronger  prices.  The  entire  situation 
in  Wall  Street  is  one  of  extreme  discouragement.  A  member 
of  a  prominent  firm  last  week  declared  that  his  concern,  which 
is  operating  at  an  enormous  expen.se,  had  not  received  in  out¬ 
side  commissions  within  the  past  two  months  enough  to  pay  its 
electric  light  bills.  The  bank  troubles  which  occurred  last  week 
have  had  little  effect  upon  Wall  Street,  because  they  were  im- 
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mediately  taken  in  hand  by  very  powerful  financial  interests  and 
the  public  was  entirely  protected.  There  was  a  disposition 
shown  to  prevent  the  public  from  losing  any  money  on  account 
of  unwise  or  unlawful  bank  operations,  and  this  in  itself  is 
something  of  a  guarantee.  Wall  Street  is  in  a  condition  where 
even  those  who  are  generally  optimists  are  not  now  prophesying 
any  immediate  return  of  business.  There  is  no  reason  to  fear 
any  market  demoralization  or  any  serious  panic,  but  there  is 
every  reason  to  expect  prolonged  stagnation  and  small  business. 
The  money  market  has  not  shown  very  much  improvement,  but 
rates  are  still  unusually  cheap.  This  is  largely  because  there 
is  no  speculative  demand  for  money,  and  the  investment  de¬ 
mand  is  not  sufficient  to  absorb  the  surpluses  that  the  larger 
banks  have  accumulated.  The  re-investment  of  dividends  and 
other  similar  activities  which  generally  occur  shortly  after  the 
beginning  of  the  new  year  have  caused  some  little  activity  in 
the  bond  market.  The  investment  in  bonds  has  certainly  im¬ 
proved,  but  there  is  no  doubt  that  the  character  of  the  bonds 
is  being  more  closely  scrutinized  than  ever  before.  Money  was 
quoted  Jan.  9:  Call,  cent;  90  days,  3V2@3^  per 

cent.  The  quotations  in  the  table  are  those  of  the  close  of 
Jan.  9. 


Financial  Notes. 

Milwaukee  Electric  Railway  &  Light  Company. — The 
earnings  of  the  Milwaukee  Electric  Railway  &  Light  Company 
for  1910  showed  a  considerable  increase  over  those  of  1909. 
This  property  is  one  of  the  most  important  of  the  North 
America  Company’s  utility  holdings.  Recently  Vice-Presi¬ 
dent  J.  D.  Mortimer,  of  the  Milwaukee  company,  said,  regard¬ 
ing  the  utility  situation  there,  that  Milwaukee,  from  the  stand- 
poipt  of  natural  advantages  and  resources,  is  as  favorable  a 
situation  as  any  other  city  in  the  West.  There  are  many 
•^ites  advantageously  located  and  available  for  new  industries 


where  real  estate  is  comparatively  cheap,  and  there  are  excep¬ 
tionally  good  facilities  for  both  railroad  and  water  transpor¬ 
tation.  Mr.  Mortimer  said  further  that  the  sale  of  electric 
energy  in  Milwaukee  is  being  actively  pushed  and  the  new 
schedule  of  rates  which  has  recently  been  put  in  force  is  so 
low  that  there  is  no  longer  any  inducement  for  the  installation 
of  private  power  plants  and  their  operation  has  ceased  to  be 
economical.  The  power  lines  of  the  Milwaukee  company  are 
being  extended  in  all  existing  manufacturing  districts  and  the 
company  is  ready  to  supply  energy  to  all  customers.  In  a  cir¬ 
cular  sent  out  by  the  company,  signed  by  Mr.  Mortimer, 
he  advises  all  manufacturing  concerns  looking  for  new  loca¬ 
tions  to  investigate  thoroughly  the  advantages  of  Milwaukee 
before  locating  elsewhere. 

Columbia  Gas  &  Electric  Company,  Cincinnati. — President 
A.  S.  White,  of  the  Columbia  Gas  &  Electric  Company,  of 
Cincinnati.  Ohio,  has  arranged  for  the  sale  of  $2,000,000  of  the 
$3,500,000  East  Ohio  Gas  5  per  cent  bonds  at  92,  which  will  net 
$1,840,000  for  the  company.  These  bonds  were  secured  through 
the  sale  of  the  Cleveland  artificial  gas  property  to  the  East 
Ohio  Gas  Company.  The  deal  was  ratified  at  a  special  meet¬ 
ing  of  the  board  of  directors  on  Dec.  21.  The  sale  was  made 
to  a  New  York  and  Boston  syndicate,  and  the  arrangement  by 
which  an  English  syndicate  was  expected  to  take  $2,000,000  Co- 
lumb'a  Gas  &  Electric  bonds,  referred  to  in  our  issue  of  Nov.  3, 
has  been  abandoned,  the  new  deal  being  considered  better. 
The  money  will  be  paid  into  the  Knickerbocker  Trust  Company, 
of  New  York,  as  trustee  of  the  bonds  of  the  Columbia  com¬ 
pany,  and  the  trustee  will  adverf’se  the  retirement  of  $2,000,000 
of  Columbia  bonds.  This  will  afford  an  opportunity  of  turn¬ 
ing  in  $1,400,000  bonds  that  have  been  used  as  collateral  for 
loans.  The  floating  debt  of  $800,000,  nearly  all  secured  by  the 
company’s  bonds,  will  be  paid  and  a  good  working  capital  will 
remain  in  the  treasury.  ..  Through  the  retirement  of  bonds  the 
bonded  indebtedness  of  the  company  will  be  reduced  $2,000,000 

Yosemite  Power  Company. — The  Yosemite  Power  Com¬ 
pany  was  incorporated  in  California  late  in  December  by  John 
Hays  Hammond  with  an  authorized  capital  of  $10,000,000.  The 
new  company  will  absorb  the  Tuolumne  Electric  Light  &  Power 
Company,  of  Sonora,  and  the  Tuolumne  River  Power  Com¬ 
pany.  The  former  of  these  is  controlled  by  Mr.  Hammon<1 
and  the  latter,  an  undeveloped  property,  by  Charles  D.  Shaw, 
of  Maine.  Jointly  these  two  companies  own  and  control  prac¬ 
tically  all  of  the  upper  Tuolumne  watershed,  together  with 
valuable  reservoir  and  water  rights  on  the  south  and  middU* 
forks  of  the  Tuolumne  River.  The  combined  properties  have 
an  estimated  capacity  of  100,000  hp  and  are  located  but  little 
more  than  100  miles  from  San  Francisco,  which  is  said  to  be 
Mr.  Hammond’s  objective  point  of  distribution. 

Public  Service  Electric  Company. — Articles  of  incorpora 
tion  were  filed  in  Trenton  last  week  for  the  Public  Service 
Electric  Company.  The  capital  stock  authorized  was  $1,000,000 
and  the  company  is  a  subsidiary  of  the  Public  Service  Corpo¬ 
ration  of  New  Jersey  and  will  take  over  control  of  a  number 
of  the  lighting  and  power  companies.  The  Public  Service  Gas 
Company  also  filed  a  certificate  of  incorporation  with  $200,000 
capital.  The  latter  concern  will  take  over  the  management  of 
certain  of  the  Public  Service  Corporation’s  gas  properties.  The 
organization  of  these  companies  is  in  accordance  with  the 
policy  of  the  big  corporation,  announced  some  time  ago.  of 
segregating  under  separate  companies  its  various  interest'- 

Toledo  Railways  &  Light  Company. — Negotiations  be¬ 
tween  the  Toledo  Railways  &  Light  Company  and  the  City  of 
Toledo  for  the  renewal  or  extension  of  the  franchise  of  the 
company  have  now  reached  that  stage  where  the  city  solicitor 
has  been  requested  to  draft  a  franchise  ordinance  embodving 
all  matters  except  those  relating  to  the  question  of  rate  of  fare 
and  the  valuation  of  the  property.  It  is  not  expected  that  there 
will  be  any  differences  of  opinion  that  will  delay  the  granting 
of  a  new  franchise.  The  city  has  already  through  its  own 
expert  accountants  examined  and  audited  the  operations  of 
the  company,  with  a  view  to  the  present  negotiations,  and  the 
minor  matters  will  be  settled  later. 

Columbus  (Ohio)  Railway  &  Light  Company. — It  is  un¬ 
officially  announced  that  the  stockholders  of  the  Columbus 
Railway  &  Light  Company  will  be  assessed  $10  a  share  to  pay 
for  the  last  year’s  improvements  and  for  the  cost  of  the  strike 
which  ran  for  several  months  in  Columbus  Stich  a  10  per 
cent  assessment  would  produce  $500,000 
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West  Virginia  Electric  Combination. — W.  W.  Raub,  of 
Pittsburgh,  is  reported  to  be  working  on  a  plan  to  merge 
electric  railways  and  lighting  plants  in  Allegheny  County, 
Maryland,  and  in  Somerset  County,  Pennsylvania.  Capitalists 
of  New  York  and  London  are  to  finance  the  enterprise.  The 
South  Penn  Railways  and  Light  Company  has  been  incor¬ 
porated  for  the  purpose,  and  among  those  mentioned  in  con¬ 
nection  with  the  deal  are  John  Hartshorne,  Rodman  W.  Hicks 
and  George  K.  Preston.  It  is  proposed  to  connect  the  Cumber¬ 
land  &  Wcstemport  Electric  Railway  with  the  Pennsylvania 
and  Maryland  Electric  Railway  and  make  a  through  line  from 
Cumberland  over  the  mountains  to  Meyersdale,  Garrett  and 
other  points  in  Pennsylvania,  including  Berlin,  Somerset  and 
Johnstown.  An  extension  to  Keyser,  W.  Va.,  and  another  to 
Hyndman,  Pa.,  are  said  to  be  contemplated.  Edwin  S.  Johnson, 
of  Pittsburgh,  is  said  to  be  making  a  survey  for  the  connecting 
link.  It  is  proposed  to  build  a  large  power  plant  to  provide 
current,  the  cost  thereof  to  be  $450,000,  and  options  on  a  tract 
of  coal  land  are  said  to  have  been  obtained. 

New  York  Edison  Company  Stock. — It  is  reported  in 
financial  circles  that  the  New  York  Edison  Company  at  its 
next  annual  meeting,  which  will  probably  be  held  a  short  time 
before  the  annual  meeting  of  the  Consolidated  Gas  Company, 
which  occurs  Jan.  23,  will  increase  the  rate  of  its  dividend  from 
1V2  per  cent  to  2  per  cent  quarterly.  This  would  place  the 
stock  on  an  8  per  cent  basis.  In  1910  6  per  cent  was  paid  on 
approximately  $50,400,000  of  stock.  This  added  something 
more  than  $3,000,000  to  the  income  account  of  the  Consolidated 
Gas  Company.  The  New  York  Edison  Company  earned  in 
1910  about  $17,800,000  gross,  as  compared  with  $16,550,000  in 
1909.  After  ail  charges,  including  interest  and  a  large  amorti¬ 
zation  or  depreciation  allowance  had  been  paid,  the  company 
had  available  for  dividends  approximately  $5,000,000,  which 
was  equivalent  to  about  10  per  cent  on  its  capitalization.  The 
stockholders  of  the  Consolidated  Gas  Company  are  of  the 
opinion  that  there  should  be  some  annual  disposition  of  the 
large  earnings  and  surplus  of  the  Edison  company. 


United  Illuminating  Company  of  New  Haven. — The  stock¬ 
holders  of  the  United  Iluminating  Company,  of  New  Haven. 
Conn.,  have  authorized  an  issue  of  new  stock  to  the  amount  of 
$500,000.  The  present  capitalization  of  the  company  is  $1,500,- 
000,  and  the  new  stock  will  bring  the  capitalization  up  to 
$2,000,000.  The  directors  voted  to  issue  $300,000  of  the  new 
stock  to  the  stockholders  of  record  of  Dec.  28.  The  other 
$200,000  will  remain  in  the  treasury,  to  be  used  at  such  times 
as  the  directors  may  determine.  The  stockholders  at  their 
meeting  also  approved  the  purchase  of  the  Fairchild  Light  & 
Power  Company,  a  small  concern  in  the  territory  served  by  the 
United  Illuminating  Company. 

Northern  Ohio  Power  Company. — The  Northern  Ohio 
Power  Company,  of  Columbus,  has  been  incorporated  to  build 
a  traction  and  power  outfit  which  will  operate  near  Akron, 
Ohio.  This  company  will  also  probably  build  a  transmission 
line  to  Toledo. 

DIVIDENDS. 

American  Light  &  Traction  Company,  preferred,  quarterly, 
lYz  per  cent;  common,  quarterly,  2j4  per  cent;  common  stock 
dividend,  2^^  per  cent,  all  payable  Feb.  i. 

Boston  Elevated  Railroad  Company,  semi-annual,  3  per  cent, 
payable  Feb.  15. 

Cuyahoga  Telephone  Company,  preferred,  quarterly,  1J/2  per 
cent,  payable  Jan.  31. 

Milwaukee  Electric  Railway  &  Lighting  Company,  preferred, 
quarterly,  lYi  per  cent,  payable  Jan.  31. 

Railway  &  Light  Securities  Company,  semi-annual,  pre¬ 
ferred,  3  per  cent;  common,  2  per  cent,  both  payable  Feb.  i. 

Seattle  Electric  Company,  quarterly,  common,  per  cent, 
payable  Jan.  16. 

Standard  Underground  Cable  Company,  quarterly,  3  per  cent, 
extra  3  per  cent,  special  5  per  cent,  all  payable  Jan.  ii. 

United  States  Rubber  Company,  quarterly,  first  preferred,  2 
per  cent;  second  preferred,  V/i  per  cent,  both  payable  Jan.  31. 

J.  G.  White  &  Company,  preferred,  quarterly,  per  cent, 
payable  Feb.  i. 


Aurora,  Elgin  &  Chicago  Railroad  Company — 

November,  1910 . 

November  1909 . 

Ban  gor  (Me.)  Railway  &  Electric  Company — 

November.  1910 . 

November.  1Q09 . 

Blackstonr  Valley  Caa  &  Electric  Company — 

November,  1910 . 

November  1909 . 

Columbus  (Ga.)  Electric  Company — 

November,  1910 . 

November,  1909 . 

Dallas  (Tex.)  Electric  Corporation — 

November,  1910 . 

November.  1 909 . . 

Edison  Electric  Illuminating  Company  of  Brockton — 

November,  1910 . 

November.  1909 . 

El  Paso  (Tex.)  Electric  Company — 

November,  1910 . 

November.  1909..... . 

Galveston-Houston  Electric  (Company — 

November,  1910 . 

November  1909 . 

Jacksonville  (Fla.)  Electric  Company — 

November,  1910 . 

November.  1909 . 

Lake  Shore  Electric  Railway  Company — 

November,  1910 . 

November.  1909 . 

Lowell  (Mass.)  Electric  Light  Corporation — 

November,  1910 . 

November  1 909 . . . 

Minneapolis  General  Electric  Company — 

November,  1910 . 

November.  1909 . 

Northern  Ohio  Traction  &  Light  Company — 

November,  1910 . 

November  1009 . 

Northern  Texas  Electric  Company — 

November,  1910 . 

Novemb-r.  1909 . 

Pensacola  (Fla.)  Electric  Company — 

November.  1910 . 

November.  1909 . 

Portland  (Me.)  Electric  Company — 

November,  1910 . 

November.  1909 . 

Puget  Sound  Electric  Railway  Company — 

November,  1910 . 

November,  1900 . 

Savannah  Electric  Company — 

November,  1910 . ’ . 

November  1 909 . 

Seattle  Electric  Company — ; 

November,  1910 . 

,  November  1909 . 

Sierra  Pacific  Electric  Company — 

November,  1910 . 

November.  1909 . 

Tampa  (Fla.)  Electric  Company — 

November,  1910 . . 

November.  1909 . 


REPORTS  OF  EARNINGS. 


Gross  Earnings. 

Expenses. 

Net  Earnings. 

Charges. 

Surplus. 

$i32.S07 

$74,422 

$58,085 

$36,602 

$21,483 

122,788 

69.525 

53.263 

29.585 

19,288 

46,346 

18,587 

27.579 

13.928 

13,831 

45.4^7 

18,330 

27,091 

12,979 

14.112 

97.798 

46,680 

51.118 

56,679 

30,168 

29,604 

20,950 

101,818 

45,139 

27.075 

46.241 

16,129 

30,112 

17,357 

12,755 

36,078 

17.321 

18,757 

13,000 

5,757 

127,042 

94.828 

52,214 

24,028 

28,186 

121,215 

68,780 

52,435 

27.471 

24.964 

31.899 

15,187 

16,712 

4.900 

1 1,812 

28,288 

12,943 

15,345 

3.996 

11.349 

59.985 

33.437 

26,548 

24,707 

8,224 

18,324 

56,069 

31,302 

8,397 

16,370 

118,251 

69,923 

48,328 

47,812 

26,026 

22,302 

109,058 

61,246 

22,985 

24.827 

48,904 

26,961 

21,943 

9,498 

12,445 

45,611 

23.053 

22,558 

9.481 

13.077 

91,802 

50,792 

41,010 

41.984 

34.669 

6,341 

90,705 

48,984 

35.393 

6.328 

43,690 

23.134 

20,556 

4,340 

16,21b 

35,042 

16,653 

18,389 

4,161 

14,228 

124,972 

46,089 

78.883 

31.753 

47.130 

105,362 

39,726 

65.636 

31.670 

33.966 

189,705 

1 10,718 

78,987 

43.366 

35.620 

175,742 

99,972 

75.770 

43.399 

32,370 

119,263 

63.309 

55,954 

23.878 

32,076 

105,253 

57,097 

48,156 

16,189 

31.967 

24.427 

14.328 

10,099 

5.067 

5.032 

21,176 

12,362 

8,814 

4,509 

4.305 

44,458 

18.578 

1 1 ,864 

25,880 

10,048 

15.832 

36,898 

25.034 

9.194 

15.840 

150,274 

106,037 

44,237 

38.775 

5.462 

139.018 

97.508 

41.510 

34.091 

7.410 

56.861 

5 1 ,088 

39.346 

17.517 

17.435 

82 

33.516 

17.572 

17,555 

17 

469.334 

256,618 

212,716 

186,445 

106,026 

106,690 

45t.533 

265,088 

104,184 

82,261 

47.7«o 

16,489 

31,221 

30,855 

6,889 

24.332 

46,377 

15.522 

5.914 

24.941 

43.248 

22,980 

20,268 

6,212 

14.056 

52,900 

28,584 

24.316 

4.594 

19,722 
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MONTGOMERY,  ALA. — Plans  are  being  prepared  by  the  Montgom¬ 
ery  Light  &  Water  Power  Company  for  extensive  improvements  and 
extensions  to  both  its  electric  and  gas  systems,  which  will  involve  an 
expenditure  of  about  $350,000.  The  plans  include  enlarging  the  electric 
generating  station  at  Tallassee,  at  a  cost  of  $250,000.  Two  additional 
turbines,  each  having  a  rating  of  3000  kw,  will  be  installed  with  acces¬ 
sories,  and  new  transmission  cables  will  be  erected. 

CONWAY,  ARK. — The  local  electric  light  plant  is  reported  to  have 
been  seriously  damaged  by  an  explosion. 

ALAMEDA,  CAL. — Following  the  announcement  of  the  absorption  of 
the  Pacific  Gas  &  Electric  Company  by  the  Great  Western  Power  Com¬ 
pany,  the  Council  committee  has  decided  to  return  the  certified  check  of 
the  Great  Western  Power  Company  and  call  off  negotiations  for  the 
purchase  of  electricity  from  the  company  for  a  day  service  in  connection 
with  the  municipal  electric  plant.  There  is  considerable  opposition  to  the 
proposed  scheme  to  purchase  power  from  an  outside  company,  as  it  was 
feared  that  it  would  prove  an  entering  wedge  for  corporations  wishing 
to  compete  with  the  municipal  plant.  It  is  said  that  the  reduction  of  40 
per  cent  in  fuel  oil  will  enable  the  municipal  plant  to  supply  the  service 
as  cheaply  as  it- can  be  purchased. 

CHICO,  CAL. — Announcement  has  been  made  that  the  Fleishhacker 
Brothers  have  purchased  a  half  interest  in  the  Sacramento  Valley  Power 
Company.  It  is  understood  that  the  company  will  be  reincorporated  with 
a  capital  stock  of  $2,000,000,  and  bonds  for  an  equal  amount  will  be 
issued. 

FORBESTOWN,  CAL. — Plans  are  being  considered  for  the  installa¬ 
tion  of  a  new  electric  plant  on  the  property  of  the  Garibaldi  Mining  Com¬ 
pany  early  this  year.  The  plant  will  supply  electricity  to  operate  the  ma¬ 
chinery  in  the  mines  of  the  Forbestown  district. 

FRESNO,  CAL. — Announcement  has  been  made  that  extensive  improve¬ 
ments  will  be  made  to  the  local  telephone  system,  which  will  include 
an  extension  of  the  service  to  the  northwest  of  the  city,  and  possibly 
to  the  Kearney  Boulevard  tract.  It  is  also  proposed  to  install  more 
underground  cables  in  the  downtown  district. 

FRESNO,  CAL. — It  is  reported  that  orders  will  soon  be  plaeed  by  the 
San  Joaquin  Light  &  Power  Company  for  steel  pipe  lines  and  transformers 
for  eight  substations  in  the  distributing  system  of  the  company  through 
the  valley.  The  pipe  line  is, to  be  used  for  bringing  the  water  power 
to  two  units  of  5000  hp  each,  soon  to  be  installed  in  the  Crane  Valley 
plant.  It  is  expected  to  have  20,000  hp  available  at  the  Crane  Valley 
plant  by  early  summer.  A.  G.  Wishon  is  general  manager. 

GREEN VTLLE,  CAL. — The  Indian  Valley  Light  &  Power  Company  is 
reported  to  be  contemplating  extending  its  system  to  Taylorsville,  Crescent 
and  Seneca.  The  power  plant  will  also  be  enlarged. 

LAWNDALE,  CAL. — The  Lawndale  Improvement  Association  is 
planning  to  install  a  street  lighting  system.  It  is  proposed  to  erect 
eighty  electric  street  lamps. 

LOS  ANGELES,  CAL. — The  Board  of  Public  Works  has  directed  that 
bids  be  asked  for  the  installation  and  maintenanee  of  350  new  street  arc 
lamps,  to  be  erected  at  the  rate  of  not  less  than  thirty  each  month.  It 
is  stipulated  that  none  of  the  new  lamps  shall  be  placed  south  of  Man¬ 
chester  Avenue. 

LOS  ANGELES,  CAL. — The  Los  Angeles-Pacific  Electric  Railway 
Company  has  awarded  the  contract  for  the  construction  of  the  pro¬ 
posed  ten-mile  extension  of  its  railway  from  Hollywood  to  Lankershim 
and  from  Lankershim  to  Kester,  a  distance  of  five  miles,  to  Palmer, 
McBride  &  Quayle  for  $400,000. 

MODESTO,  CAL. — The  contract  for  supplying  electricity  for  the  com¬ 
ing  year  for  municipal  lighting  and  operating  the  water-works  pumping 
station  has  been  awarded  to  the  La  Grange  Water  &  Power  Company, 
of  La  Grange,  Cal. 

RED  BLUFF,  CAL. — Notice  of  appropriation  of  8000  miners’  in.  of 
water  of  Deer  Creek  has  been  filed  by  A.  G.  Simpson,  of  Chico,  Cal. 
A  power  plant  will  be  erected  at  a  point  about  fifteen  miles  east  of 
Vina.  The  water  will  be  carried  in  a  ditch  20  ft.  across  the  top,  14  ft. 
at  the  bottom  and  6  ft,  deep. 

REDONDO  BEACH,  CAL. — The  large  power  plant  of  the  Pacific  Light 
&  Power  Company  has  been  completed.  The  plant  has  a  generating  capac¬ 
ity  of  65,000  hp,  and  will  supply  electricity  for  operating  the  systems 
of  the  Pacific  Electric  and  Los  Angeles  Railway  companies,  and  will  also 
supply  energy  to  the  Pacific  Light  &  Power  Company. 

SAN  FRANCISCO,  CAL. — The  Yosemite  Power  Company,  recently  in¬ 
corporated  with  a  capital  stock  of  $10,000,000  by  John  Hays  Hammond 
and  associates,  it  is  reported,  will  absorb  the  properties  of  the  Tuolumne 
Light  &  Power  Company  and  the  Tuolumne  River  Power  Company,  both 
of  which  are  controlled  by  John  Hays  Hammond.  The  two  companies 
jointly  own  and  control  practically  all  of  the  upper  Tuolumne  River 
watershed,  along  with  the  valuable  reservoir  and  water  rights  on  the 


south  and  middle  forks  of  the  Tuolumne  River.  The  directors  are: 
John  Coffey  Hays,  of  Visalia,  Cal.;  Lester  R.  Wiley,  of  Bangor,  Maine, 
and  Albert  Raymond,  of  Berkeley,  Cal. 

SAN  RAFAEL,  C.\L. — A  franchise  has  been  granted  to  George  D. 
Shearer  to  construct  and  operate  an  electric  railway  in  San  Rafael. 
It  is  understood  that  the  railway  will  be  built  during  this  year. 

TIBURON,  C.AL. — The  contract  for  the  construction  of  a  power  plant 
at  the  naval  coaling  station,  Tiburon,  Cal.,  has  been. awarded  to  Snare  & 
Triest,  of  New  York,  N.  Y.,  for  $25,900. 

WILLOWS,  CAL. — The  Board  of  Supervisors  has  granted  the  Sacra¬ 
mento  Valley  Power  Company  a  franchise  to  erect  and  operate  an 
electric  transmission  line  in  Glenn  County.  C.  R.  Wickes,  agent  of 
the  company,  will  also  apply  for  a  franchise  in  Willows  at  the  next 
meeting  of  the  Board  of  Trustees. 

WILLOWS,  CAL. — The  Board  of  Supervisors  has  recently  sold  a 
franchise  to  C.  R.  Wickes,  granting  him  the  privilege  to  erect  transmis¬ 
sion  lines  for  the  distribution  of  electricity  throughout  the  county.  Elec¬ 
tricity  will  be  purchased  from  the  Sacramento  Valley  Power  Company, 
and  already  many  hundred  horse-power  has  been  contracted  for. 

HAZARDVILLE,  CONN. — The  A.  D.  Bridge  Sons  Company  has  pur¬ 
chased  a  new  generator.  As  soon  as  the  machine  is  installed  the  eom- 
ptny  will  operate  its  own  electric  lighting  plant. 

NEW  HAVEN,  CONN. — The  stockholders  of  the  United  Illuminating 
Company,  which  operates  in  New  Haven  and  Bridgeport  and  in  towns 
adjoining  both  cities,  have  ratified  the  purchase  of  the  property  of  the 
Fairfield  Electric  Light  Company,  of  Fairfield,  Conn.  The  capital  stock 
of  the  company  has  been  increased  by  $500,000,  making  a  total  of 
2,000,000. 

NEW  LONDON,  CONN.^ — The  New  London  &  East  Lynn  Electric 
Company,  it  is  said,  will  apply  to  the  next  Legislature  for  permission  to 
construct  an  electric  railway  from  Niantic  to  the  Connecticut  River,  to 
connect  with  a  new  drawbridge,  now  being  constructed  by  the  State  of 
Connecticut. 

PUTNAM,  CONN. — The  stockholders  of  the  Putnam  Light  &  Power 
Company  on  Dec.  28  voted  to  authorize  the  directors  to  increase  the 
capital  stock  of  the  company  from  $50,000  to  $100,000  and  to  issue 
bonds  not  to  exceed  $150,000,  the  proceeds  to  be  used  to  take  up 
outstanding  indebtedness  and  for  improvements  and  extensions  to  its 
system. 

WASHINGTON,  D.  C. — The  contract  for  wiring  the  State,  War  and 
Navy  Building,  Washington,  D.  C.,  has  been  awarded  to  the  Keller  Pike 
Company,  of  Philadelphia,  Pa.,  for  $23,200. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
Supervising  Architeet,  Treasury  Department,  Washington,  D.  C.,  until 
Jan.  20,  for  furnishing  and  installing  lighting  fixtures  in  the  United 
States  buildings  at  Goldsboro,  N.  C. ;  Henderson,  N.  C. ;  Council  Bluffs, 
la.;  Danville,  Ill.;  Jackson,  Tenn.,  and  Sioux  City,  la.  Plans  and 
specifications  may  be  obtained  at  the  above  office.  James  Knox  Taylor 
is  Supervising  Architect. 

FAIRBURN,  GA. — The  question  of  issuing  $14,000  in  bonds,  the  pro¬ 
ceeds  to  be  used  for  the  installation  of  an  electric  light  plant,  will 
soon  be  submitted  to  a  vote  of  the  people. 

FORT  SCREVEN,  GA. — Sealed  proposals  will  be  received  at  the  of¬ 
fice  of  the  Constructing  Quarterma.Uer.  Fort  Screven,  Ga.,  until  Jan. 
30,  1911,  for  construction  and  installation  of  an  electric  light  system  at 
Fort  Screven,  Ga.  Further  information  will  be  furnished  on  appli¬ 
cation.  A  deposit  of  $15  will  be  required  for  plans  and  specifications. 

MILLEDGEVILLE,  GA. — Sealed  bids  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C., 
until  Feb.  8,  1911,  for  the  construction,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring  of  the  United  States  post- 
office  at  Milledgeville,  Ga.,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  obtained  at  the  above  office,  or  from  the  cus¬ 
todian  of  the  site  at  Milledgeville,  Ga. 

BOISE  CITY,  IDAHO. — The  Boise  Power,  Light  &  Traction  Com¬ 
pany,  recently  incorporated  with  a  capital  stock  of  $1,000,000,  is  making 
preparations  for  the  construction  of  a  large  power  plant  on  the  Payette 
River,  above  Horseshoe  Bend,  and  for  the  erection  of  transmission  lines 
through  the  southern  part  of  Idaho.  The  proposed  plant  will  develop 
about  5000  hp  and  will  cost  $500,000.  A.  L.  Woodhouse  is  general 
superintendent. 

KOOSHI  A,  IDAHO. — Application  has  been  made  to  the  Town  Council 
by  F.  J.  Engelhorn  for  a  franchise  to  supply  electricity  for  lamps 
and  motors  in  Kooshia.  Mr.  Engelhorn  is  planning  to  extend  his  trans¬ 
mission  lines  to  Stiles  and  Kamiah. 

ST.  MARIES,  IDAHO. — The  residents  of  the  district  southwest  of 
St.  Maries  are  planning  to  organize  a  telephone  company  for  the  pur¬ 
pose  of  constructing  a  telephone  line  from  that  section  to  this  city. 
F.  A.  Johnston  is  interested  in  the  project. 
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W’ENDKI-I.,  IDAHO. — Plans  are  being  con¥idere<l  for  the  construc¬ 
tion  of  an  electric  railway  between  Wendell  and  Hagerman  during  the 
coming  year.  « 

C.\KI,Y1,E,  ILL. — The  directors  of  the  Citizens’  Telephone  &  Tele¬ 
graph  Company  have  voted  to  accept  the  offer  of  IL  C.  C.  Beckemeyer, 

<if  C  ariyie,  to  purchase  the  stock  of  the  company  and  guarantee  the 
Ixinded  indebtedness,  making  the  consideration  $34,000. 

CHICAGO,  ILL. — The  Interstate  Independent  Telephone  &  Telegraph 
Company,  which  was  recently  placed  in  the  hands  of  receivers,  is  con 
templating  extensions  to  its  system  in  the  southern  and  central  part  of 
the  State.  E.  ,\.  Dolph  is  receiver. 

COMPTON,  ILL. — Improvements  are  being  made  to  the  local  elec 
trie  light  plant  by  the  Oregon  Power  Company,  preparatory  to  the 
erection  of  a  transmission  line  from  the  main  plant  at  Oregon  to  the 
plant  here  for  the  purpose  of  supplying  electricity  in  this  city. 

E.\ST  ST.  LOUIS,  ILL. — The  Citv  Council  has  granted  the  East  St. 
I.ouis  Light  &  Power  Company  additional  franchise  privileges  which  will 
give  the  company  the  right  to  extend  its  system  in  the  fast  growing  sec¬ 
tions  of  Lansdowne  and  East  Lansdowne  to  supply  electricity  for  lamps 
and  motors. 

ELGIN.  ILL. — .\  large  Westinghouse  generator  is  being  installed  in 
the  Rinehimer  mills  to  supply  electricity  for  operating  and  lighting  the 
mills.  The  company  has  recently  installed  a  new  set  of  boilers.  When 
the  plant  is  completed  the  service  now  supplied  by  the  .Aurora,  Elgin  & 
Chicago  Railroad  Company  will  be  discontinued. 

KlI. BOURNE,  ILL. — Negotiations  are  under  way  between  the  Village 
Board  and  the  owners  of  the  electric  plants  at  Petersburg  and  Havana, 
III.,  with  a  view  of  having  a  transmission  line  erected  from  one  of 
those  plants  to  supply  electricity  in  Kilbourne. 

MATTOON,  ILL. — .Arrangements  have  been  made  by  the  property 
owners  and  business  men  on  Broadway  from  the  Illinois  Central  lines 
to  Nineteenth  Street  with  the  Central  Illinois  Public  Service  Company 
tor  the  installation  of  ornamental  lamp  standards  and  cluster  lamps  for 
street  lighting. 

MT.  VERNON,  ILL. — Henry  L.  Doherty  &  Company,  of  New  York, 
N.  Y.,  are  reported  to  have  purchased  the  plants  and  holdings  of  the 
Citizens’  Gas,  Electric  &  Heating  Company  in  Mt.  Vernon  from  the 
Trowbridge-Niver  Company,  of  Chicago,  Ill. 

PEORI.A,  ILL. — The  Moss  .Avenue  Improvement  Association  has  been 
organized  for  the  purpose  of  securing  an  ornamental  street  lighting 
system  for  that  thoroughfare.  Edward  N.  .Armstrong  is  president. 

STRE.-\TOR,  ILL. — It  is  reported  that  the  Illinois  <  Valley  Gas  & 
Electric  t'ompany  is  contemplating  the  construction  of  a  large  power 
plant  to  cost  about  $250,000. 

COLUMBUS,  IND. — The  boilers  in  the  municipal  electric  light  plant 
have  been  condemned  by  the  inspectors  of  the  insurance  company  in 
which  the  plant  is  insured,  which  will  necessitate  the  installation  of  new 
boilers.  A.  H.  Mahan  is  superintendent. 

F.\RMLAND,  INI). — The  town  of  Farmland  has'  entered  into  a  con¬ 
tract  with  the  Citizens’  Water  &  Light  Company,  pf  Westchester,  Ind.,  to 
supply  electricity  for  lighting  the  streets  of  the  village  and  for  commer¬ 
cial  purposes.  Thirty-eight  street  lamps  will  be  installed.  .-A  transmission 
line  will  be  erected  at  once  from  Winchester  to  Farmland.  Residents 
living  along  the  line  will  also  be  supplied  with  electrical  service. 

tl.AS  CITA',  IND. — The  municipal  electric  light  idant  and  water  works 
pumping  station  was  destroyed  by  fire  Jan.  6,  leaving  the  city  without 
water  and  electrical  service.  Arrangements  will  be  made  with  the  Marion 
Light  & ‘Heating  Company  to  erect  a  transmission  line  and  furnish  elec¬ 
tricity  for  lamps  and  motors  and  for  operating  the  pumping  station.  The 
city  will  be  without  water  until  new  machinery  is  installed.  An  entire 
new  plant  will  have  to^be  built,  and  it  has  not  yet  been  decided  whether 
to  rebuild  or  not.  The  old  plant  was  built  about  thirteen  years  ago  at  a 
cost  of  about  $37,000. 

GOSHEN,  INI). — The  new  steam  auxiliary  plant  of  the  Hawks  Electric 
Company,  has  been  completed  and  placed  in  operation.  The  plant  will 
be  used  for  emergencies  and  during  the  low  water  pericxls.  The  equip¬ 
ment  consists  of  a  625  turbo-generator  set  and  two  300-hp  Bass  vertical 
water-tube  boilers. 

HENRYVILLE,  INI). — The  Henryville  Telephone  Company,  recently 
organized,  is  reported  to  be 'in  the  market  for  material  for  a  new  tele¬ 
phone  sytem  George  Bellinger  is  president  of  the  company. 

M.-\RION,  INI). — The  City  Council  has  granted  the  Marion  Light  & 
Heating  Company  a -franchise  to  supiily  electricity  for  power  purposes 
in  .Marion  for  a  period  of  thirty-five  years,  and  has  also  entered  into 
a  contract  with  the  company  to  supply  a  day  service  for  six  months, 
file  day  service  will  be  supplied  by  the  transmission  lines  used  by  the 
municipal  plant  at  night.  The  company  will  erect  new  transmission 
lines  throughout  the  city  for  the  distribution  of  electricity  for  motors. 
S.  H.  Smith  is  manager. 

MITCHELI.,  IND. — The  municipal  electric  light  plant  has  been  pur¬ 
chased  by  S.  D.  Rowland  for  a  consideration  of  $7,103.  Mr.  Rowland 
was  granted  a  franchise  to  construct  and  operate  a  water  system,  work 
on  which  will  begin  at  once.  The -electric  plant  was  installed  by  the  city 
about  twelve  years  ago  and  has  been  a  losing  proposition. 

MUNCIE,  IND. — Steps  have  been  taken  by  the  City  Council  for  the 
installation  'of  an  ornamental  street  lighting  system.  The  city  electrical 


inspector  has  been  authorized  to  secure  information  regarding  the  lamp 
standard  sytem  which  is  now  in  use  in  many  cities. 

SEYMOUR,  IND. — The  plant  and  holdings  of  the  Seymour  Gas  & 
Electric  Light  Company  were  purchased  recently  by  Frank  R.  Grover, 
William  Claney  and  Theodore  Durst,  all  of  Chicago,  Ill.,  at  a  sheriff’s 
sale,  for  $20,000.  The  parties  represented  a  reorganized  company  of  the 
stockholders  of  the  old  company,  which  'also  purchased  the  electric  ligEt 
franchise  which  was  granted  to  the  Seymour  Public  Utilities  Company 
about  a  year  ago.  It  is  understood  that  improvements  will  be  made  to 
the  plant  and  system. 

WAWAK.-A,  IND. — The  People’s  Mutual  Telephone  Company,  recently 
incorporated,  is  rejiorted  to  be  in  the  market'  for  material  and  equipment 
for  the  construction  of  a  telephone  sytem.  The  directors  are:  John 
Reidenbach,  Braden  Franks  and  William  VV’eaver. 

S.ANBORX,  I. A. — It  is  reported  that  W.  1).  Bowan,  of  Charles  City, 
and  others  have  been  granted  a  franchise  to  supply  electricity  for  lamps 
in  Sanborn. 

L.AAV'RENCE,  K.AN. — A’erne  Long  and  Roy  Porterfield,  students  in 
the  engineering  school  of  the  University  of  Kansas,  are  reported  to  be 
preparing  plans  for  the  installation  of  an  electric  lighting  system  in  a 
farming  community  near  Madison.  The  proposed  plant  will  be  located 
six  and  one-half  miles  south  of  Madison.  It  is  expected  to  have  the 
plant  completed  by  next  summer.  Power  for  operating  the  plant  will 
be  obtained  from  the  Verdigris  River. 

SYLA’IA,  KAN. — It  is  reported  that  a  contract  has  been  let  for  the 
construction  of  an  electric  light  plant  to  replace  the  old  plant,  which  was 
destroyed  by  fire. 

WHITE  CITY,  KAN. — Plans  and  specifications  are  being  prepared  by 
Burns  &  McDonnell,  of  Kansas  Cily,  Mo.,  consulting  engineers,  for  the 
installation  ot  a  municipal  electric  light  plant  and  water-works  system  in 
White  City,  to  cost  approximately  $25,000. 

BOWLING  GREEN,  KY. — Sealed  bids  will  be  received  at  the  office 
of  the  Supervising  .-Architect,  Treasury  Department,  Washington,  1).  C., 
until  Jan.  21  for  the  construction,  including  plumhing,  gas  piping,  heat¬ 
ing  apparatus,  electric  conduits  and  wiring,  of  the  United  States  post 
office  and  court  house  at  Bowling  Green,  Ky.  James  Knox  Taylor  is 
Supervising  -Architect. 

FRANKFORT,  K\’. — The  City  Co'jncil  is  reported  to  have  granted  i. 
franchise  to  E.  .M.  Wallace,  manager  of  the  Capitol  Lumber  Company, 
to  construct  and  operate  an  electric  light  plant  in  Frankfort,  Ky. 

MIDWAA',  KY. — The  City  Council  is  considering  the  question  of 
granting  a  franchise  to  E.  M.  Wallace,  manager  of  the  Capitol  Lumber 
Company,  of  Frankfort,  Ky.,  to  supply  electricity  for  lamps  in  Midway. 
It  is  proposed  to  extend  a  transmission  line  from  Frankfort.  Ky.,  a 
distance  of  fourteen  miles,  to  supply  the  service.  Mr.  Wallace  was 
recently  granted  an  electric  light  franchise  by  the  City  Council  in 
Frankfort,  Ky. 

RICHMOND,  KY. — The  capital  stock  of  the  Richmond  Electric  & 
Power  Company  has  been  increased  to  $90,000.  J.  Hale  Dean  and  L.  B. 
Hennington  are  interested  in  the  company. 

ALEXANDRIA,  L.A. — The  City  of  .Alexandria  is  reported  to  be  negotiat 
ing  for  the  purchase  of  the  property  of  the  Alexandria  Electric  Street 
Railway  Company.  If  the  city  takes  over  the  railway  it  will  be  operated 
in  connection  with  the  municipal  electric  light  and  power  plant.  If  the 
deal  is  consummated  the  proposition  will  be  submitted  to  a  vote  of  the 
people. 

MANSFIELD,  'LA. — Preparations  are  being  made  by  the  Southern 
Telephone  Company  for  improvements  and  extensions,  to  its  local  system 
which  will  involve  an  expenditure  of  about  $10,000 

PRESQUE  ISLE,  MAINE. — .-Arrangements  are  being  made  by  the 
.Maine  &  New  Brunswick  Electrical  Power  Company  to  erect  a  trans¬ 
mission  line  from  its  plant  at  Aroostook  Falls  to  Limestone,  A’an  Buren 
and  St.  Leonards,  running  near  Grand  Falls,  to  supply  electricity  for 
lamps  and  motors  to  these  towns  and  also  to  supply  power  for  the 
construction  work  in  connection  with  a  power  plant  on  St.  Johns  River, 
at  Grand  Falls,  which,  it  is  understood,  will  soon  be  built. 

•ANNAPOLIS,  MD. — Bids  will  be  received  by  the  Board  of  County 
Commissioners  of  Anne  Arundel  County,  .Annapolis,  Md.,  until  Jan.  17, 
1911,  for  lighting  certain  streets  or  roads  of  Brooklyn,  Curtis  Bay  and 
vicinity,  and  the  vicinity  of  Linthicum  Heights,  with  either  arc  or  in¬ 
candescent  electric  lamps,  for  the  terms  of  one,  two,  five  or  ten  years. 
The  number  of  lamps  to  be  supplied  will  not  be  less  than  fifty  arc 
lamps  or  an  equivalent  in  incandescent  lamps.  S.  O.  Tilghman  is 
clerk. 

BOSTON,  MASS. — The  contract  for  installing  electrical  system  in 
Curtis  Hall,  Jamaica  Plain,  has  •'been  awarded  to  Edwin  C.  Lewis  for 

$4,471- 

GLOUCESTER,  MASS. — The  City  Council  has  granted  the  Gloucester 
Electric  Company  permission  to  lay  underground  conduits  on  AV'estern 
.\venue  to  Kent  Circle. 

H.-AA’ERHILL,  M.-ASS. — William  W.  Roberts,  city  clerk,  acting  under 
the  direction  of  the  Municipal  Council,  has  filed  a  petition  with  the 
Sti.te  Legislature  asking  for  legislation  permitting  municipalities  to  con¬ 
struct  and  operate  plants  to  supply  heat,  light  and  power  for  municipal 
use  and  for  use  of  inhabitants,  without  being  compelled  to  buy  any 
existing  plants. 
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SPRINGFIELD,  MASS. — Mayor  Edward  11.  Lathrop  in  his  inaugura) 
address  strongly  advocated  municipal  ownership  of  the  gas  and  electric 
liRhting  systems  now  owned  by  separate  corporations. 

WESTBORO,  MASS. — Negotiations  have  been  closed  whereby  the 
Marlboro  Electric  Company,  of  Marlboro,  Mass.,  has  leased  the  prop¬ 
erty  of  the  Westboro  Gas  &  Electric  Company.  The  local  plant  will 
be  operated  as  an  independent  company.  Electricity  for  operating  the 
local  system  will  be  supplied  by  the  Marlboro  Electric  Company,  which 
receives  its  power  from  the  plant  of  the  Connecticut  River  Power 
Company. 

IIILLSD.M.E,  MICH. — Sealed  proposals  will  be  received  at  the  of¬ 
fice  of  the  Supervising  Architect,  Treasury  Department,  Washington, 
D.  C.,  until  Feb.  3,  for  the  construction,  including  plumbing,  pas  piping, 
heating  apparatus,  electric  conduits  and  wiring  of  the  United  States 
post  office  at  Hillsdale,  Mich.,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  obtained  at  the  above  office,  or  from  the  cus¬ 
todian  of  the  site  at  Hillsdale,  Mich.  James  Knox  Taylor  is  Supervising 
Architect. 

HOLLY,  MICH. — The  plant  of  the  Holly  Electric  Light  &  Power  Com¬ 
pany,  of  Holly,  Mich.,  was  recently  destroyed  by  fire.  The  plant  was 
equipped  with  engine  and  hydraulic  turbine-driven  units,  having  an  out¬ 
put  of  200  kw. 

IRONWOOD,  MICH. — The  Gogebic  &  Iron  Counties  Railway  &  Light 
Company,  which  has  an  option  of  the  property  of  the  Twin  City  General 
Electric  Company,  consisting  of  the  street  railway  and  electric  lighting 
systems  in  the  cities  of  Ironwood,  Mich.,  and  Hurley,  Wis.,  also  plans  to 
acquire  the  property  of  the  Ashland  Power  Company,  which  owns  the 
majority  of  the  capital  stock  of  the  .Ashland  Light,  Power  &  Street  Rail¬ 
way,  of  Ashland,  Wis.,  and  land  in  Ashland  County  containing  the  Grand 
Canyon  of  Wisconsin,  Copper  Falls  and  Brownstone  Falls.  In  this 
territory  on  the  Bad  River  there  is  a  total  head  of  150  ft.  The  com¬ 
pany  proposes  to  improve  the  Copper  Falls  and  Brownstone  Falls  prop¬ 
erty  and  connect  them  up  with  the  plant  of  the  White  River  Power  Com¬ 
pany  at  White  River,  owned  by  the  Ashland  Light,  Power  &  Street  Railway 
Company,  and  with  the  plants  at  Ironwood  and  Bessemer,  Mich.,  for 
the  purpose  of  supplying  electricity  throughout  the  entire  territory  and 
for  the  various  mining  companies  along  the  Gogebic  Range.  The  Gogebic 
&  Iron  Counties  Railway  &  Light  Company  has  applied  to  the  Wisconsin 
Commission  for  authority  to  issue  capital  stock  and  bonds  for  the  pur¬ 
pose  of  taking  over  the  various  properties. 

LUDINGTON,  MICIL— F.  R.  McMullen  &  Company  and  W.  F.  May 
hon,  both  of  Chicago,  Ill.,  are  reported  to  have  leased  the  Hamlin  Lake 
dam  and  the  plant  of  the  Interurban  Electric  Light  &  Power  Company 
to  the  Cartier  Lumber  Company,  of  Ludington,  Mich.,  for  a  term  of 
fifty  years.  The  contract  calls  for  the  erection  of  a  new  concrete  dam  to 
be  completed  by  June  1.  The  new  company  will  supply  electricity  for 
lamps  and  motors  in  Hamlin,  Hart  and  Pent  water.  It  is  said  that  the 
company  also  contemplates  the  construction  of  an  electric  line  along  the 
lake  shore  from  Muskegon  to  Ludington  and  Manistee. 

MUSKEGON,  MICH. — The  City  Council  has  engaged  F.  F.  Van  Tuye, 
of  Detroit,  Mich.,  consulting  engineer,  to  prepare  plans  and  specifications 
for  a  municipal  electric  light  plant,  the  cost  not  to  exceed  $75,000. 

PONTI.AC,  MICH. — The  order  confirming  the  sale  of  the  property 
of  the  Oakland  County  Telephone  Company,  including  the  physical 
property  and  franchise,  to  the  Michigan  State  Telephone  Company  has 
been  signed  by  Judge  Smith.  The  price  paid  for  the  property  was 
$66,731. 

PONTIAC,  MICH. — Negotiations  have  been  closed  by  the  Eastern 
Michigan  Edison  Company  for  the  purchase  of  seventeen  acres  of  land 
near  Pontiac,  on  which  it  proposes  to  erect  a  large  power  plant.  When 
completed  the  plant  will  supply  electricity  in  Pontiac,  Mount  Clemens, 
Royal  Oak,  Utica  and  Rochester  for  commercial  purposes. 

THO.MPSONXTLLE,  MICH. — Plans  are  being  considered  by  the  Na¬ 
tional  Wood  Dish  Company  for  the  construction  of  an  extension  to  its 
plant.  New  machinery  will  be  installed,  including  power  equipment. 

MINNEAPOLIS,  MINN. — The  directors  of  the  Minneapolis  General 
Electric  Company  have  called  a  meeting  of  the  stockholders  to  be  held 
Jan.  16  to  vote  on  the  proposition  to  increase  the  capital  stock  of  the 
company  by  $875,000,  the  proceeds  to  be  used  to  finance  extensions  and 
additions  to  its  system. 

MINNE.APOI.IS,  MINN. — The  main  power  plant  of  the  Minneapolis 
General  Electric  Company  was  destroyed  by  an  explosion  and  fire  on 
.Ian.  6,  causing  a  loss  of  about  $750,000  and  putting  ‘a  great  portion  of 
the  electric  service  throughout  the  city  out  of  commission.  The  company 
is  making  arrangements  to  secure  electricity  from  its  plants  *at  Taylor’s 
Falls. 

MOOREHEAD,  MINN. — The  Moorehead  &  Fargo  .Street  Railway  Com¬ 
pany  is  reported  to  be  contemplating  the  extension  of  its  railway  to  Dil- 
worth. 

ST.  P.AUL,  MINN. — The  City  Council  Ins  awarded  the  contract  for 
lighting  the  streets  of  the  city  fer  the  ensuing  year  as  follows:  To  the 
St.  Paul  Gas  Company  for  supjjlying  electricity  for  ornamental  street 
lamps  at  $75  each  per  year,  a  reduction  of  $15  from  the  present  price; 
also  for  arc  lamps  served  by  overhead  wires  at  $75  per  lamp  per  year, 
a  reduction  of  $s  per  lamp;  arc  lamps  with  underground  service  at  $go 
each  per  year.  The  contract  for  gas  lighting  was  awarded  to  the  Pat¬ 
terson  Street  Lighting  Company.  The  reduction  in  ihe  cost  of  electric 
lamps  will  be  about  $9,000  from  the  present  contract. 


S.ANTIAGO,  MINN. — The  Santiago-Blue  Hill  Telephone  Company  is 
erecting  a  branch  telephone  line  to  Glenorado. 

GL.ASGOW,  MO. — The  suit  brought  against  the  City  of  Glasgow  to 
establish  the  validity  of  the  bond  issue  of  about  $30,000,  the  proceeds 
to  be  used  for  the  installation  of  water  works,  electric  lights  and 
sewerage  system,  has  been  decided  in  favor  of  the  city.  The  proposi¬ 
tion  was  voted  on  more  than  a  year  ago,  but  the  legality  of  the  bond 
issue  was  taken  to  the  Supreme  Court,  which  has  declared  the  bond 
issue  legal. 

K.\NS.-\S  (TTV,  MO. — The  City  Council  has  granted  the  Intercity 
X'iaduct  &  Freight  Railway  Company  a  thirty-year  franchise  for  an  elec^ 
trie  switching  system  in  the  North  End.  The  companv  is  a  subsidiary  of 
the  Intercity  Viaduct  Company,  which  owns  the  viaduct  connecting 
Kansas  City,  Kan.,  and  Kansas  City,  Mo.  The  viaduct  is  a  mile  long 
and  cost  nearly  $1,000,000. 

()RKG^)X.  MO. — It  is  reported  that  the  City  of  Oregon  would  like’ 
to  receive  prices  on  the  following  equipment  for  the  municipal  water 
and  light  plant:  One  dircci-connected  unit,  consisting  of  a  120-hp  to  150 
hp  engine  and  a  2200-volt,  60-cycle  alternator,  one  150-hp  high-pressure 
boiler  and  accessories.  For  further  information  address  Norton  R 
.Martin,  superintendent  electric  light  and  water  works  plant. 

PALMYR.A,  MO. — The  Hannibal  &  Northern  Missouri  Railroad  Com 
pany  has  been  granted  a  franchise  by  the  City  Council  to  construct 
a  railway,  to  be  operated  by  electricity  or  other  power,  on  certain 
streets  in  Palmyra.  The  company  proposes  to  build  a  railway  to 
extend  from  Palmyra  to  Shelby,  the  same  to  be  in  operation  by  June  1. 
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SPRINGFIELD,  MO. — Plans  are  being  considered  for  the  construction 
of  a  large  hydroelectric  power  plant  on  the  White  River,  near  Spring- 
field,  Mo.  A  committee  composed  of  H.  M.  Smith,  'cashier  of  thf 
Merchants’  National  Bank;  C.  11.  Cole,  president  of  the  United  Iron 
Works,  and  Senator  F.  M.  McDavid,  chairman,  has  been  appointed  to 
look  into  the  matter.  .A.  J.  Zwart,  of  St.  Louis,  Mo.,  is  interested  in  the 
project.  The  cost  of  the'proposcd  plant  is  estimated  at  about  $1,000,000. 

K.ALISPELL,  MONT. — .-Xrrangements  arc  being  made  for  the  con 
struction  of  an  electric .  rail  way  from  Columbia  Falls  to  Polsen,  down 
the  east  side  of  the  Flathead  Lake  and  River,  work  on  which  will 
begin  about  March  i. 

TROY,  MONT. — The  County  Board  has  granted  R.  E.  Porterfield  a 
franchise  to  install  an  electric  light  system  in  Troy. 

BE.ATRICE,  NEB. — The  Commercial  Club  is  reported  to  be  consider 
ing  the  proposition  of  installing  an  electric  light  plant  in  connection 
with  the  new  water  works  system,  for  which  bonds  were  recently  voted. 
A  resolution  has  been  adopted  authorizing  the  City  Council  to  make  a 
thirty  days’  test  of  the  wells  north  of  the  city,  and  if  a  sufficient  supply 
of  water  can  be  procured  to  proceed  with  the  construction  of  an  electric 
light  plant  for  the  city. 

F.-MRBURY,  NEB. — Burns  &•  McDonnell,  of  Kansas  City,  Mo.,  con¬ 
sulting  engineers,  have  prepared  plans  for  the  construction  of  an  electric 
light  plant  and  water-works  system  in  Fairbury,  Neb.,  for  which  bonds 
to  the  amount  of '$40,000  have  been  issued. 

IIOLDRF'GK,  NEB. — Bids  will  be  received  until  Feb.  2  at  the  r.fficc 
of  the  Supervising  .Architect,  Treasury  Department,  Washington,  D.  C.. 
for  construction,  including  plumbing,  gas  piping,  heating  apparatus  and 
electric  conduits  and  wiring  of  the  United  States  post  office  at  lloldrege. 
Neb.,  in  accordance  with  plans  and  specifications,  copies  of  which  mav 
be  obtained  at  the  above  office  or  from  the  custodian  of  the  site  at  Hoi 
drege.  Neb.  James  Knox  Taylor  is  Superxising  Architect. 

NEBR.ASKA  CITY,  NEB. — The  Burlington  Railroad  has  installed  an 
electric  block  system  from  its  passenger  station  to  the  east  side  of  tht 
river.  It  is  understood  that  the  company  expects  to  extend  the  system 
to  Lincoln  and  to  the  south  lines  in  the  spring. 

ELY,  NEV. — It  is  reported  that  work  will  begin  in  the  spring  on  the 
construction  of  a  large  hydroelectric  power  plant  to  'supply  electricity  to 
operate  the  reduction  works  of  the  Giroux  Consolidated  Company  in  this 
district.  The  plant  will  be  erected  by  the  Tclluride  Power  Company  'and 
will  be  located  on  Cleveland  Creek,  about  twenty  miles  east  of  Ely,  where 
between  2000  and  3000  hp  will  be  developed. 

F.M.LON,  NEV. — The  City  Council  is  negotiating  with  the  United  States 
government  officials  in  regard  to  utilizing  the  water  power  in  a  canal  about 
six  miles  from  Fallon  in  connection  with  the  construction  of  the  proposed 
municipal  electric  light  plant.  There  is  a  26-ft.  drop  in  the  canal  carry¬ 
ing  50  second  ft.  of  water,'  and  it  is  proposed  to  purchase  or  lease  the 
I)ower  house  at  that  point  and  transmit  electricity  to  this  city.  C.  L. 
.Noble  is  city  clerk. 

PITTSFIELD,  N.  H. — The  streets  of  the  town  were  lighted  by  elec 
tricity  for  the  first  time  on  Dec.  28,  the  service  being  supplied  by  the 
Pittsfield  Light  &  Power  Company,  recently  organized.  The  contract 
is  for  a  term  of  five  years,  under  which  both  arc  and  32-cp  tungsten 
lamps  will  be  supplied.  The  equipment  of  the  power  house  includes  a 
150-hp  boiler,  an  engine  having  a  rating  of  125  hp,  an  85-kw  alter¬ 
nating-current  generator  and  a  3!4-kw  exciter,  together  with  switch¬ 
board  and  transformers.  The  primary  circuits  will  carry  2200  volts, 
which  will  be  stepped  down  to  no  volts  for  residential  lighting.  Charles 
F.  Gardner  is  manager,  and  Guy  F.  Harden  is  superintendent. 
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PORTSMOUTH.  N.  H. — Arrangements  are  being  made  to  install  an 
electric  plant  on  Appledore  Island  on  the  Isles  of  Shoals.  The  pro¬ 
posed  plant  will  supply  electricity  and  heat  for  the  large  hotel  and 

other  buildings  on  the  island.  Henry  W.  Morse  is  manager. 

NEWARK,  N.  J. — The  Public  Service  Electric  Company,  a  subsidiary 
of  the  Public  'Service  Corporation  of  New  Jersey,  has  filed  a  certificate 
with  the  Secretary  of  State,  showing  that  it  has  just  isued  $i, 000,000  in 
capital  stock  for  cash  at  par  value. 

NEWARK,  N,  J. — D.  B.  Dunham  &  Sons,  of  Rahway,  N.  J.,  are 

erecting  a  five-strry  building,  too  ft.  square,  at  Central  Avenue  and 

Fourth  Street,  Newark,  N,  J.,  which  will  be  equipped  with  wood-work 
machines,  blacksmith  tools,  drill  presses  and  machine  tool  equipment. 
A  steam  heating  plant  and  a  large  automobile  elevator  are  being  installed. 
The  plant  will  be  equipped  for  electric  motor  drive.  Electricity  for 
operating  the  plant  will  be  supplied  by  the  Public  Service  Corporation  of 
New  Jersey.  The  company  manufactures  automobile  bodies. 

CARTHAGE,  N.  M. — Messrs.  Stackhouse  &  Brown,  of  Carthage,  N.  M., 
have  submitted  a  proposition  to  the  federal  government  to  extend  an 
electric  transmission  line  from  their  power  plant  at  Carthage  to  the  site 
of  the  proposed  Elephant  Butte- Dam  and  to  supply  electricity  for  carry¬ 
ing  on  the  construction  work  there  and  to  provide  electricity  for  lighting 
the  construction  camp.  The  proposed  line  will  be  seventy-five  miles  in 
length.  A  power  plant  will  be  erected  for  this  special  purpose  and  ts 
provide  electrical  power  for  the  Kelly  and  Mogollon  mining  districts. 

FARMINGTON,  N.  M. — Investigations  are  being  made  by  J.  A.  Clay, 
general  manager  of  the  Durango  Electric  Company  and  San  Juan  Water 
&  Power  Company,  in  Farmington,  with  a  view  of  extending  the  electric 
transmission  lines  of  the  companies  to  this  locality  to  supply  electricity  to 
operate  the  irrigating  pumping  plants  and  for  other  purposes.  It  is  re¬ 
ported  that  it  is  proposed  to  take  over  the  Farmington  electric  light  plant. 

LAS  CRUCES,  N.  M. — The  Las  Cruces  Electric  Light  &  Ice  Company 
has  extended  its  electric  lighting  system  to  the  town  of  Mesilla  Park. 

LAS  CRUCES,  N.  M. — At  a  recent  meeting  of  the  Elephant  Butte  Water 
Users’  Association,  held  in  Las  Cruces,  President  H.  B.  Holt  officially 
reported  that  the  federal  government  has  embraced  in  its  plans  for  the 
construction  of  the  large  dam  and  land  reclamation  enterprise  in  the 
upper  valley  of  the  Rio  Grande  the  installation  of  a  hydroelectric  plant, 
which  will  utilize  the  maximum  amount  of  power  afforded  by  the  water 
storage  reservoir.  Electricity  generated  at  the  plant  will  be  transmitted 
throughout  the  valley  for  use  of  the  farmers. 

ROSWELL,  N.  M. — Sealed  bids  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washington,  D.  C.,  until 
Feb.  2,  1911,  for  the  construction,  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring  of  the  United  States  post  office 
and  court  house  at  Roswell,  N.  M.,  in  accordance  with  drawings  and  speci¬ 
fications,  copies  of  which  may  be  secured  from  the  custodian  of  site  at 
New  Roswell,  N.  M.,  or  at  the  above  office.  James  Knox  Taylor  is  super¬ 
vising  architect, 

SILVER  CITY,  N.  M. — The  Gila  River  Power  Company  has  been 
granted  permission  by  the  Territorial  Engineer  to  divert  water  from 
the  Gila  River  in  the  western  portion  of  Grant  County.  The  company 
proposes  to  reclaim  about  50,000  acres  of  land  by  irrigation  and  to  sup¬ 
ply  electricity  for  transportation  purposes  to  the  Mogollon  mining  sec¬ 
tion  and  to  other  points  in  the  county.  The  company  is  capitalized  at 
$6,000,000.  Thomas  Lyons,  manager  of  the  Gila  Farm  Company,  of 
Gila,  N.  M.;  William  D.  Murray,  president  of  the  Silyer  City  National 
Bank,  of  Silver  City,  N.  M.,  and  John  R.  Bartlett,  of  New  York,  N.  Y., 
are  said  to  be  directors. 

ALBANY,  N.  Y. — The  State  Trustees  of  Public  Buildings  have 
awarded  the  contract  for  the  construction  of  the  power  house  for  the 
Capitol  Building  and  the  State  Education  Building  to  the  Ford  Con¬ 
struction  Company,  of  Rochester,  N.  Y.,  for  $346,28”. 

BROOKLYN,  N.  Y. — The  contract  for  installing  four  electric  elevators 
in  the  Kings  County  Hospital  has'been  awarded  to  the  Maintenance  Com- 
pany,  5456  Franklin  Street.  New  York,  N.  Y.,  for  $13,800. 

BUFFALO,  N.  Y. — A  resolution  was  introduced  at  a  recent  meeting 
of  the  Board  of  Aldermen  asking  Francis  G.  Ward,  Commissioner  of 
Public  Works,  to  furnish  estimates  of  the  cost  of  installing  ornamental 
electric  lamps  in  the  district  bounded  by  Tupper,  Michigan,  Buffalo  River, 
Main  Street  and  Delaware  Avenue,  similar  to  those  erected  in  Genesee 
Street. 

DUNKIRK,  N.  Y. — The  Public  Service  Commission,  Second  District, 
has  granted  the  petition  of  the  Dunkirk  Power  &  Heating  Company,  of 
Dunkirk,  N.  Y.,  to  consolidate  with  the  Dunkirk  Distributing  Company, 
and  to  increase  its  capital  stock  to  $50,000.  The  company  will  supply 
electricity  and  heat. 

EASTHAMPTON,  N.  Y. — The  Easthampton  Electric  Light  Company 
has  applied  to  the  Public  Service  Commission,  Second  District,  for  per- 
miision  to  issue  $14,000  in  bonds,  the  proceeds  to  be  used  for  enlarge¬ 
ment  of  its  power  house  and  extensions  to  its  system. 

GLOVERSVILLE,  N.  Y. — The  Fulton  County  Gas  &  Electric  Company 
hat  reduced  the  price  of  gas  in  the  cities  of  Gloversville  and  Johnstown 
from  $1.30  per  1000  cubic  feet  to  a  sliding  scale,  commencing  at  $i.ao  and 
running  down  to  $i  per  1000  cubic  feet.  The  reduction  was  voluntary  on 
part  of  the  company. 

NEW  YORK,  N.  Y. — The  Public  Service  Commission  has  granted 
the  application  of  the  Bronx  Gas  &  Electric  Company  for  permission  to 


issue  $154,000  in  bonds,  under  a  mortgage  made  July  i,  1910,  to  the 
Knickerbocker  Trust  Company,  the  bonds  to  be  sold  at  not  less  than  95. 

NEW  YORK,  N.  Y. — The  contract  for  furnishing  500  lamp  standards 
for  tungsten  lamps  for  lighting  the  parks  of  the  city  of  New  York 
was  awarded  to  the  Elmer  P.  Morris  Company,  90  West  Street,  New 
York,  N.  Y.  About  half  of  these  posts  are  of  a  new  type  and  will 
be  used  for  the  lighting  of  the  transverse  roads  through  Central  Park, 
and  the  balance  for  regular  installations. 

SCHAGHTICOKE,  N.  Y. — The  Hoosac  River  Electric  Light  &  Power 
Company  has  been  authorized  by  the  Public  Service  Commission,  Second 
District,  to  exercise  a  franchise  granted  by  the  town  of  Pittstown,  N.  Y,, 
to  supply  electricity  for  lamps  and  motors  in  that  place. 

WEST  POINT,  N.  Y. — Sealed  proposals  will  be  received  at  the  office 
of  the  Quartermaster.  West  Point,  N.  Y.,  until  Jan.  30,  1911,  for  fur¬ 
nishing  and  installing  a  complete  central  energy  telephone  system,  as  per 
drawings  and  specifications  on  file  in  the  above  office.  Proposals  from 
manufacturers  of  telephone  apparatus  and  cables  only  will  be  con¬ 
sidered.  Forms  for  proposals  will  be  furnished  on  application. 

HICKORY,  N,  C. — The  Water  Power  Electric  Company  is  reported 
to  have  engaged  Connell  &  Connell,  90  West  Street,  New  York,  N.  Y., 
as  chief  engineers,  in  connection  with  the  construction  of  a  hydroelectric 
power  plant,  which  will  develop  about  9000  hp.  Louis  R.  Abel,  258 
Broadway,  New  York,  N.  Y.,  will  be  resident  en.gineer.- 

SPR.AY,  N.  C. — The  Fine  Arts  Gingham  Manufacturing  Company, 
recently  organized  with  a  capital  stock  of  $300,000,  is  planning  to  erect 
a  new  plant  at  Meadow  Summit,  near  Spray.  About  10,000  spindles 
and  400  looms  will  be  installed.  The  mill  will  be  equipped  for  electric 
motor  drive. 

WINSTON-SALEM,  N.  C. — It  is  reported  that  the  North  Carolina 
Traction  Company,  which  was  organized  for  the  purpose  of  building  an 
interurban  electric  railway  from  Winston-Salem  to  Floyd,  Va.,  has  de¬ 
cided  to  award  contracts  for  the  construction  of  the  road  during  this 
month.  The  proposed  railway  will  be  ninety-two  miles  in  length.  Bonds 
to  the  amount  of  $2,000,000  are  said  to  have  been  authorized. 

MAN  DAN,  N.  D. — The  installation  of  a  municipal  electric  light  plant 
is  reported  to  be  under  consideration. 

MINTO,  N.  D. — The  question  of  establishing  a  municipal  electric 
light  plant  in  Minto  is  reported  to  be  under  consideration. 

AKRON,  OHIO. — Director  of  Public  Service  J.  W.  Gauthier  has  noti¬ 
fied  the  City  Council  that  all  the  city’s  lighting  contracts  expire  in  1912 
and  advises  that  it  is  time  that  the  subject  be  given  some  consideration. 
He  states  that  either  gas  or  electric  lamps  should  be  stipulated  in  the 
new  contracts,  but  prefers  electric  lamps.  He  believes  that  a  more 
advantageous  price  can  be  obtained  for  the  electric  lighting  service  than 
the  city  is  now  paying. 

ANDOVER,  OHIO. — The  Andover  Electric  Telephone  Company  has 
filed  amendments  to  its  charter  increasing  its  capital  stock  from  $6,000 
to  $10,000. 

DEFIANCE,  OHIO. — The  city  has  entered  into  a  contract  with  the 
Defiance  Gas  &  Electric  Company  to  light  the  streets  of  the  city  for  a 
period  of  ten  years.  Under  the  terms  of  the  contract  the  company  is 
to  supply  arc  lamps  at  the  rate  of  $70  each  per  year  and  electricity  for  com¬ 
mercial  lighting  at  the  rate  of  9  cents  per  kw-hour  with  a  discount  of  10 
per  cent  for  prompt  payment. 

ELYRIA.  OHIO. — Negotiations  are  under  way  looking  to  the  con¬ 
solidation  of  the  independent  telephone  companies  of  this  county.  It  is 
proposed  to  organize  a  company  with  a  capital  stock  of  $600,000  to  take 
over  all  the  systems,  the  stockholders  to  be  given  three  shares  of  stock 
in  the  new  company  for  each  share  of  the  old  company  stock  held  by 
them. 

LATHROP,  OHIO. — It  is  reported  that  the  Black  Diamond  Coal  & 
Coke  Company,  of  Columbus,  Ohio,  is  planning  to  rebuild  its  tipple 
and  power  house  at  Lathrop,  which  was  recently  destroyed  by  fire. 

NORTH  BALTIMORE,  OHIO.— The  North  Baltimore  Service  Com¬ 
pany,  recently  incorporated  with  a  capital  stock  of  $30,000,  proposes  to 
establish  an  electric  plant  and  gas  plant  to  ‘supply  gas  and  electricity  for 
light,  heat  and  power  in  North  Baltimore.  The  incorporators  are: 
Arthur  J.  Darton,  Ralph  S.  Holbrook,  Joseph  Steinem  and  Claude  R. 
Banker.  * 

DILL,  OKLA. — The  capital  stock  of  the  Dill  Farmers’  Telephone 
Company  has  been  increased  to  $5,000.  The  company  contemplates 
making  improvements  to  its  system. 

DURANT,  OKLA. — The  City  Council  has  authorized  plans  to  be 
prepared  for  the  construction  of  a  municipal  electric  light  plant,  with 
sufficient  output  to  supply  electricity  for  too  arc  lamps  and  for  commer¬ 
cial  lighting  for  the  city.  The  proposed  plant  will  be  located  in  the 
rear  of  the  city  hall.  Bonds  to  the  amount  of  $20,000  have  been  voted 
for  same. 

OKLAHOMA  CITY,  OKLA. — It  is  reported  that  preparations  are 
being  made  by  the  Oklahoma  Street  Railway  Company  for  the  erection 
of  an  addition  to  its  Belle  Isle  power  plant,  increasing  the  output  from 
2500  to  5000  hp.  The  company  also  proposes  to  enlarge  its  substations 
at  Olie  Avenue  and  Second  Street. 

STILWELL,  OKLA. — The  City  Council  has  awarded  the  contract  for 
the  construction  of  the  electric  light  plant  to  the  Southwestern  Engi¬ 
neering  Company,  of  Oklahoma  City,  Okla.,  for  which  bonds  to  the 
amount  of  $5,000  were  recently  voted. 
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COTTAGE  GROVE,  ORE. — The  Cottage  Grove  Electric  Company  has 
submitted  a  proposition  to  the  Council  offering  to  make  extensions  and 
improvements  to  its  system,  involving  an  expenditure  *  of  $t2,ooo,  provid¬ 
ing  a  twenty-year  franchise  is  given  it  from  the  expiration  of  its  present 
franchise. 

HOOD  RIVER,  ORE. — The  Oregon  &  Washington  Electric  Corpora¬ 
tion  is  reported  to  have  purchased  the  plant  and  holdings  of  the  Hood 
River  Electric  Light  &  Power  Company.  It  is  said  that  the  price  paid 
for  the  property  was  $70,000,  the  purchaser  to  assume  the  bonded  indebt¬ 
edness  amounting  to  as  much  more. 

LAKEVIEW,  ORE. — The  California  &  Oregon  Light,  Heat  &  Power 
Company  is  contemplating  establishing  a  day  service  during  the  coming 
year.  N.  P.  Jensen  is  superintendent. 

LEBANON,  ORE. — The  City  Council  has  granted  the  Albany  & 
Interurban  Railway  Company  a  franchise  in  this  city.  The  railway 
will  extend  from  Albany  to  Sweet  Home  via  Lebanon,  thence  to  Holly 
and  down  to  Brownsville. 

SALEM,  ORE. — It  is  reported  that  J.  J.  Hill  has  closed  negotiations 
for  the  purchase  of  the  Salem,  Falls  City  &  Western  Railroad.  It  is 
understood  that  the  railway  will  be  equipped  for  electrical  operation 
and  will  be  operated  in  connection  with  the  Oregon  electric  railway. 

SUTHERLIN,  ORE. — Plans  are  being  made  for  the  construction  of 
an  electric  railway  down  the  valley.  A  power  site  has  been  located. 
The  project  also  includes  opening  up  large  coal  and  timber  properties. 
M.  M.  Valerius,  of  Sutherlin,  and  G.  E.  Fosbrooke,  of  St.  Paul,  are 
interested  in  the  project. 

PHILADELPHIA,  PA. — The  Pennsylvania  Equipment  Company,  West 
End  Trust  Building,  Philadelphia,  Pa.,  is  reported  to  be  in  the  market 
for  a  20-ton,  40-ft.  span  overhead  electric  traveling  crane. 

PITTSBITRGH,  PA. — Arrangements  are  being  made  by  the  Pittsburgh 
Railways  Company  for  the  erection  of  a  new  substation,  67  ft.  x  68  ft., 
at  Forbes  and  Craft  Streets,  Pittsburgh, 

PUNXSUT.VW’NEY,  PA. — The  new  power  plant  of  the  Jefferson  Elec¬ 
tric  Heat  &  Light  Company  is  nearly  completed  and  will  soon  be  put  in 
operation.  A  new  street  lighting  system  has  been  installed,  which  will 
be  put  in  service  as  soon  as  the  plant  is  started.  It  is  understood  that 
the  company  will  supply  electricity  to  operate  the  silk  mill  of  the  United 
Textile  Company. 

SCRANTON,  P.\. — The  Wayne  &  Lackawanna,  the  Wallen-Paupack 
and  the  Wayne  &  Pike  Telephone  Companies  have  been  consolidated 
under  the  name  of  the  Paupack  Telephone  Company.  The  new  company 
is  capitalized  at  $30,000  and  contemplates  making'  improvements  and 
extending  the  service.  The  officers  are  Dr.  L.  P.  Cooke,  of  Hawley, 
president;  Franklin  A.  Peet,  of  Hamlin,  vice-president;  J.  T.  McFar¬ 
land,  of  Lake  Ariel,  secretary,  and  E.  P.  Jones,  of  Lake  Ariel,  treasurer. 

STEELTON,  PA. — Plans  are  being  considered  by  the  Steelton 
Light,  Heat  &  Power  Company  for  the  erection  of  an  electric  plant 
within  the  next  six  months.  At  present  the  company  purchases  energy 
from  the  York  Haven  Company'. 

TITUSVILLE,  PA. — Jhe  Titusville  Electric  Traction  Company  is  re¬ 
ported  to  be  contemplating  extensions  to  its  system.  If  the  proposed  ex¬ 
tensions  are  made,  additional  power  equipment  will  be  required.  The 
generating  station  is  located  at  Fieldmore  Springs,  near  Titusville, 
Pa.  W.  J.  Smith,  president  and  general  manager,  has  charge  of  the 
purchasing  department. 

BELLE  FOURCHE,  S.  D.— The  Belle  Fourche  Electric  Light,  Heat 
&  Power  Company  is  reported  to  be  contemplating  the  erection  of  a 
new  transformer  station  and  the  installation  of  two  more  transformers 
next  spring. 

BRYANT.  S.  D. — The  Electrical  Engineering  Company,  of  Minneapo¬ 
lis,  Minn.,  has  secured  the  contract  for  the  installation  of  the  municipal 
electric  light  plant,  at  $3,000. 

FLANDREAU,  S.  D. — The  St.  Paul  Railroad  Company  is  reported  to 
have  completed  arrangements  for  the  construction  of  an  electric  railway  to 
Ortonville,  Minn. 

GANN  VALLEY,  S.  D. — The  local  telephone  company  is  contemplat¬ 
ing  the  construction  of  an  exchange  building  in  Gann  Valley. 

HENRY,  S.  D. — The  Council  is  reported  to  have  awarded  the  con¬ 
tract  for  the  installation  of  an  electric  light  plant  to  the  E.  M.  Pope 
Manufacturing  Company. 

IRENE,  S.  D. — Jensen  Brothers  have  been  granted  a  franchise  to 
install  and  operate  an  electric  light  plant  in  Irene. 

RAPID  CITY,  S.  D. — The  Dakota  Power  Company  has  taken  over 
the  plant  and  holdings  of  the  Rapid  City  Power  Company.  It  is 
understood  that  the  price  paid  for  the  property  is  $150,000.  When 
the  merger  of  the  plants  is  completed  the  company  will  have  an  output 
of  7500  hp. 

WHITEWOOD,  S.  D.— The  Whitewood  Electric  Light  &  Power  Com¬ 
pany  has  commenced  work  on  the  erection  of  a  transmission  line  to  con¬ 
nect  with  the  system  of  the  Consolidated  Power  &  Light  Company. 

JOHNSON  CITY.  TENN. — The  Watauga  Electric  Company  has  re¬ 
cently  installed  a  700-hp  steam  turbine  in  its  electric  plant  in  Johnson 
City.  The  plant  supplies  electricity  for  lamps  and  motors  throughout 
the  city  and  also  for  operating  the  cars  of  the  Johnson  City  Traction 
Company.  A.  Smith  is  secretary  and  manager. 


BURNET,  TEX. — The  Smart  telephone  system,  which  covers  Burnet 
County  and  many  towns  in  other  counties,  has  been  purchased  by  G.  P. 
Lester,  of  San  Angelo,  Tex.  The  purchase  price  is  said  to  have  been 
$5,000. 

HEARNE,  TEX. — At  an  election  held  Dec.  14  the  citizens  voted  in 
favor  of  the  proposition  to  issue  bonds  for  the  construction  of  water 
works  and  electric  light  imprUvements. 

PROVO,  UT.\H. — Preparations  are  being  made  by  the  Telluride  Power 
Company,  of  Provo,  Utah,  for  the  construction  of  a  large  hydroelectric 
power  plant  near  the  confluence  of  the  Malad  and  Snake  rivers  and  the 
erection  of  an  electric  transmission  line  to  run  east  and  west  across  the 
southern  part  of  Idaho.  The  plant  will  develop  about  10,000  hp  and  will 
involve  an  expenditure  of  several  millions  of  dollars. 

BRATTLEBORO,  VT. — The  question  of  installing  an  ornamental 
street  lighting  system  on  Main  Street,  from  the  Brattleboro  House  to  the 
library,  is  under  consideration.  It  is  proposed  to  erect  ornamental  lamp 
standards  each  carrying  three,  four  or  five  100-watt  tungsten  lamps. 
The  town  recently  entered  into  a  contract  with  the  Twin  State  Gas  & 
Electric  Company  for  street  lighting  for  a  term  of  ten  years.  The  con¬ 
tract  calls  for  1  co-watt  incandescent  tungsten  lamps. 

NORFOLK,  VA. — Sealed  propo.sals  will  be  received  at  the  Bureau  ot 
Yards  and 'Docks,  Navy  Department,  Washington,  D.  C.,  until  Feb.  4  for 
a  6o-ton  electric  traveling  crane  in  building  No.  23  at  the  Navy  Yard, 
Norfolk,  Va.  Specifications  can  be  obtained  on  application  to  the  bureau 
or  to  the  commandant  of 'the  navy  yard  named.  The  cost  of  the  work  is 
estimated  at  $12,500.  R.  C.  Hollyday  is  chief  of  bureau. 

ABERDEEN,  WASH. — The  Citizens’  Lighting  &  Power  Company, 
recently  incorporated,  has  applied  to  the  City  Council  for  a  franchise 
to  construct  and  operate  an  electric  light  and  power  plant.  The  com¬ 
pany  also  proposes  to  build  an  electric  railway. 

GL.\CIER,  W.\SH. — The  Watt  Development  is  being  organized  to  take 
over  the  power  rights  owned  by  H.  C.  Evans  on  Hood  River. 

GR.ANGER,  WASH. — Transmission  lines  are  being*  erected  in  Granger 
by  the  Pacific  Power  &  Light  Company  for  the  purpose  of  supplying  elec¬ 
tricity  for  lamps  in  this  town. 

NORTH  YAKIMA,  WASH. — Plans  have  been  completed  by  the 
Pacific  Power  &  Light  -Company  for  enlarging  and  improving  the 
hydroelectric  plant  at  Priest  Rapids.  It  is  proposed  to  widen,  deeiien 
and  cement  the  bottom  of  the  main  canal,  which  supplies  water  to  the 
White  Bluffs  and  Hanford  ranchers.  The  company  also  proposes  to 
make  the  large  canal  at  Priest  Rapids  a  ship  canal,  providing  the  gov¬ 
ernment  will  supply  the  locks. 

PE  ELL,  WASH. — .Application  has  been  made  to  the  Town  Council  by 
H.  W.  Welles  for  a  franchise  to  install  a  telephone  system  in  Pe  Ell. 
Mr.  Welles  also  proposes  to  extend  the  system  to  McCormick,  Walville, 
Doty  and  Dryad. 

SEATTLE,  WASH. — The  City  Council  is  reported  to  have  revoke'! 
the  franchise  of  the  Seattle,  Renton  &  Southern  Railway  Company, 
which  operates  a  railway  from  Seattle  to  Renton. 

SOUTH  BEND,  WASH. — J.  D.  Creary  is  reported  to  have  applied 
to  the  City  Council  for  a  franchise  to  construct  and  operate  an  electric 
interurban  railway  in  South  Bend.  The  proposed  railway  will  extend 
from  this  city  to  Raymond.  It  is  expected  that  work  will  begin 
in  the  spring. 

SPOKANE,  WASH. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  Jan.  21,  1911,  for  the  uncompleted  portion  of  the  plumb¬ 
ing,  heating,  electric  wiring  and  painting  of  the  isolation  hospital.  Plans 
and  specifications  and  information  for  same  may  be  obtained  in  the  office 
of  Preusse  &  Zittel,  supervising  architects,  Jamieson  Building,  Spokane. 
Wash.,  and  at  the  office  of  the  Board  of  Public  Works.  J.  C.  Argali  is 
secretary. 

SPOKANE,  WASH. — The  Washington  Water  Power  Company  is  plan¬ 
ning  extensive  changes  to  its  transmission  system  in  Opportunity,  which 
will  include  the  erection  of  a  new  power  plant  and  the  removal  of  the 
high-tension  transmission  lines  from  Dishman,  and  the  erection  of  a  new 
transmission  line  to  run  directly  south  to  the  new  station  and  thence 
on  to  Chester  from  the  main  power  line,  which  extends  along  the  North¬ 
ern  Pacific  Railroad. 

SPOKANE,  WASH. — Bids  will  be  received  by  the  City  of  Spokane, 
Wash.,  until  Jan.  20,  for  the  following  machinery  and  equipment:  Two 
14-in.  single  suction,  horizontal  shaft,  two-stage  centrifugal  pumps,  with 
necessary  priming  fixtures;  one  900-hp,  2200-volt,  60-cycle.  3-phase  induc¬ 
tion  motor;  one  cast-iron  base  plate;  two  450-hp  flexible  couplings;  one 
switchboard  panel,  65  in.  x  24;^  in.,  ^  in.  bevel,  mounted  25  in.  from 
the  floor,  with  all  necessary  wiring  and  the  following  apparatus:  One 
ammeter,  400-amp;  one  automatic  oil  switch,  one  set  brass  bars,  two 
current  transformers,  one  card  holder,  one  name  plate,  one  set  start¬ 
ing  resistance  and  all  necessary  connecting  cables  between  switchboard 
and  motor  and  between  motor  and  starter,  valves,  pipe  connections. 
Also  one  3,000,000-gal.,  two-stage,  horizontal  shaft  pump,  with  neces¬ 
sary  priming  fixtures;  one  induction  motor  of  the  wound  rotor  type, 
with  necessary  starter  and  switching  devices;  one  switchboard  com¬ 
plete,  with  necessary  connecting  cables  between  the  motor  starter  and 
switchboard.  Plans  and  specifications  are  on  file  in  the  office  of  the 
Board  of  Public  Works,  Spokane,  Wash.  John  Gifford  is  city  purchasing 
agent. 

VANCOUVER,  WASH. — Important  water  rights  in  Canyon  Cresk 
have  been  filed  on  by  J.  L.  Charlton,  of  Vancouver,  Wash.  It  is  said 
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ihat  a  company  will  soon  be  organized  to  furnish  electrical  service  in 
this  vicinity.  An  electric  railway  will  be  built  from  Yacolt  to  Van¬ 
couver,  and  possibly  up  along  the  north  bank  of  the  Columbia  River 
to  White  Salmon.  H.  VV.  Arnold,  representing  Eastern  capitalists,  is 
promoter. 

.\FFIN1TY,  W.  VA. — The  Pemberton  Coal  &  Coke  Company,  of  Af¬ 
finity,  W.  Va.,  is  reported  to  have  placed  an  order  with  the  Westing- 
house  Filectric  Sc  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for  a 
i.so  kw  engine-driven  generator,  and  a  large  motor  generator  set.  Auxil¬ 
iary  apparatus  will  be  purchased  as  needed. 

III.UEFIELI),  W.  VA. — .Arrangements  are  being  made  by  the  Norfolk 
&  Western  Railroad  Company  for  the  construction  of  an  addition  to  its 
local  power  house.  C.  S.  Churchill,  of  Roanoke,  Va.,  is  chief  engineer. 

MARTINSHURG,  W.  VA. — Extensive  improvements  and  additions  are 
being  made  to  the  plant  of  the  Martinsburg  Power  Company,  which, 
when  completed,  will  increase  the  output  of  the  plant  to  2.S00  hp.  The 
new  equipment  will  include  one  looo-hp  boiler,  manufactured  by  the 
Edgemont  Iron  Company,  of  Edgemont,  Del.,  and  one  looo-hp  steam 
turbo-generator  set.  The  boiler  will  be  equipped  with  a  Welzel  me¬ 
chanical  stoker  The  3So-hp  engine  now  in  the  power  house  will  be 
held  for  use  in  emergencies. 

COMBINED  LOCKS,  WIS. — The  Combined  Locks  Paper  Company 
has  awarded  the  contract  for  the  construction  of  a  steel  and  concrete 
dam  to  the  O’Keefe  Orbison  Engineering  &  Construction  Company,  of 
Appleton,  Wis.  The  proposed  dam  will  be  645  ft.  long  and  carry  a 
head  of  19  ft.  of  water,  and  will  cost  from  $90,000  to  $100,000. 

FREMONT,  WIS. — A  telephone  company  has  been  organized  by 
George  Dobbins  and  others  to  build  a  telephone  exchange  in  Fremont 
and  erect  telephone  lines  to  connect  with  the  Poysippi  and  Weyauwega 
exchanges. 

GRAND  RAPIDS,  WIS. — The  Arpin  Lumber  Company,  of  Grand 
Rapids,  Wis.,  expects  to  have  its  large  power  dam.  located  about  six 
miles  from  Conderay.  on  the  Chippewa  River,  completed  next  spring. 
As  yet,  it  has  not  been  determined  whether  a  hydroelectric  plant  will 
be  installed  or  not. 

HATFIELD,  WIS. — The  report  that  the  La  Crosse  Water  Pow’er  Com¬ 
pany  is  to  sell  its  dam  and  power  plant  in  Hatfield  to  the  Minneapolis,  St. 
Paul,  Rochester  &  Dubu<|ne  Traction  Company  is  denied  by  the  officials  of 
both  companies.  M.  W.  Savage,  president  of  the  traction  company,  states 
that  the  company  will  build  its  own  plant. 

HUDSON,  WIS. — B.  W.  Ultman  is  reported  to  have  purchased 
fiowage  lights  on  the  Kinnickinic  River  and  proposes  to  construct  a  dam 
and  erect  a  power  plant. 

K.AL’K.AUNA,  WIS. — .At  a  special  election  held  recently  the  citizens 
voted  in  favor  of  the  proposition  to  purchase  the  eleetric  plant  of  the 
Kaukauna  Gas  &  Electric  Company,  to  be  owned  and  operated  by  the 
municipality. 

MADISON,  WIS. — J.  E.  Jones,  secretary  of  the  Chicago  &  Wisconsin 
Valley  Street  Railw.iys  Company,  states  that  work  on  construction  of  its 
proposed  railway  will  begin  in  April,  1911,  between  Madison  and  Portage. 
The  company  has  taken  offices  in  the  Washington  Building,  Madison,  Wis. 

MARINETTE,  WIS. — It  is  reported  that  plans  are  under  way  for  the 
development  of  the  water-power  of  Chappie  Falls,  on  the  Menominee 
River,  four  miles  north  of  Marinette.  It  is  estimated  that  about  6000 
hp  can  be  developed,  which  will  be  transmitted  to  Marinette  by  elec¬ 
tricity. 

PARDEEVILLE,  WIS. — Plans  are  being  prepared  by  the  Columbia 
Electric  Light  &  Power  Company,  of  Pardeeville,  Wis.,  for  the  installa¬ 
tion  of  an  electric  power  plant  at  Rio,  Wis.,  the  equipment  of  which 
will  include  a  i.sohp  return  tubular  boiler,  one  iz.s-hp  Corliss  or  four- 
valve  engine,  one  loo-kw,  3-phase,  6o-cycle,  alternating-current  genera¬ 
tor,  feed  water  heater,  pump,  switchboard,  etc. 

PR.AIRIE  DU  S.AC,  WIS. — Surveys  are  being  made  by  the  Wisconsin 
River  Power  Company  for  its  proposed  dam  to  be  erected  across  the 
Wisconsin  River  near  Prairie  du  Sac.  .According  to  the  present  plans, 
the  dam  will  be  1500  ft.  long,  with  1000  ft.  spillway,  with  a  head  of  25 
ft.,  capable  of  developing  26,000  hp.  Transmission  lines  will  be  erected 
to  Milwaukee  and  Madison  and  also  to  North  Freedom  to  supply  el«- 
tricity  for  the  mines  in  that  section.  R.  G.  Walter  has  charge  of  the 
work. 

VIOL.A,  WIS. — It  is  understood  that  this  village  will  be  in  the  mar¬ 
ket  in  about  sixty  days  for  equipment  for  the  proposed  municipal  elec¬ 
tric  plant.  The  work  will  include  the  construction  of  a  dam  across  the 
Kickapoo  River.  The  plant  will  be  driven  by  hydraulic  turbines.  C.  R. 
Thomson,  of  Richland  Center,  Wis.,  engineer,  has  charge  of  the  work. 

WATF'RTOWN,  VVTS. — Bids  will  be  received  at  the  office  of  the 
Supervising  Architect.  Washington,  1).  C..  until  Feb.  7,  for  the  con¬ 
struction,  including  plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  of  the  United  States  post  office  at  Watertown, 
Wis.,  plans  and  specifications  for  which  may  be  obtained  at  the  above 
office  or  from  the  custodian  of  site  at  Watertown,  Wis.  James  Knox 
Taylor  is  Supervising  .Architect. 

W.-\UPAC.A,  WIS. — Plans  are  being  considered  by  the  City  Council 
f  -r  the  installation  of  an  independent  power  plant.  It  is  proposed  to 
install  the  plant  in  the  basement  of  the  new  high  school,  the  equipment 
t«i  consist  of  one  or  more  high  speed  engines,  direct-connected  to  gen- 
er.Ttors.  motors  and  other  electrical  and  mechanical  apparatus. 


EDMONTON,  ALTA.,  CAN. — Tenders  will  be  received  by  John  Stocks, 
Deputy  Minister  of  Public  Works,  until  Jan.  23  for  all  telephone  mate¬ 
rial  required  during  the  coming  year  for  extensions  and  repairs  in  this 
Province. 

EDMONTON,  ALTA., -CAN. — The  consulting  engineers  have  reported 
on  two  propositions  for  civic  power  development  to  the  north  of  the  city. 
The  development  at  Grand  Rapids,  192  miles  north,  would  cost  about 
$3,000,000,  making  the  cost  about  $30  per  horse-power  in  Edmonton, 
while  the  development  at  Athabasca  Landing,  105  miles  north,  would  cost 
$2,000,000,  making  the  cost  per  horse-power  $20  per  year.  The  city  has 
both  propositions  under  consideration. 

PINCHER  CREEK,  ALTA.,  CAN. — The  City  Council  *is  negotiating 
with  the  Pincher  Creek  Elettric  Light  Company  for  the  purchase  of  its 
plant,  to  be  owned  and  operated  by  the  municipality.  Smith,  Kerry  & 
Chase,  of  Winnipeg,  Man.,  and  Toronto,  Ont.  consulting  engineers,  are 
now  appraising  the  plant. 

FERNIE,  B.  C.,  CAN. — Arrangements  are  being  made  to  'supply  elec¬ 
tricity  for  operating  the  municipal  electric  plant  from  the  generating  plant 
of  the  Bull  River  Power  Company  located  on  Bull  River. 

FERNIE,  B.  C.,  CAN. — The  British  Columbia  Electric  Company,  of 
Vancouver,  has  filed  application  for  500  miners’  inches- of  water  from  the 
Elk  River,  near  Fernie,  and  for  several  smaller  rights  on  other  streams. 
It  is  said  that  the  company  proposes  to  develop  the  power  for  transmis¬ 
sion  by  electricity  to  the  towns  in  the  Crow’s  Nest  Pass  country. 

VANCOUVER,  B.  C.,  C.AN. — Investigations  are  being  made  into  the 
local  telephone  conditions.  The  installation  of  an  automatic  system  in 
addition 'to  the  present  plant  has  been  suggested. 

VANCOUVER,  B.  C.,  CAN. — The  British  Columbia  Hydraulic  Power 
Company,  '415  Winch  Building,  Vancouver,  B.  C.,  has  filed  application 
for  300  cu.  ft.  of  water  per  second  from  Nanaimo  Falls,  to  be  utilized 
to  generate  electricity. 

VANCOUVER,  B.  C.,  CAN. — It  is  reported  that  the  Canadian  Pacific 
Railroad  Company  is  planning  to  construct  an  electric  railway  connecting 
Vancouver,  B.  C.,  with  Seattle,  Wash.,  and  Portland,  Ore.,  for  which,  it 
is  said,  surveys  are  now  being  made. 

YMIR,  B.  C.,  CAN. — It  is  reported  that  the  provincial  government 
is  planning  to  erect  a  telephone  line  from  Ymir  to  Waneta  and  also  to 
Nelson  as  soon  as  the  weather  permits  in  the  spring.  For  further  informa 
tion  address  R.  A.  Ibbottson,  of  Ymir.  B.  C. 

BR.-XNDON,  MAN.,  CAN. — A  syndicate  of  capitalists  from  Vancouver, 

B.  C.,  is  negotiating  with  the  City  Council  for  a  franchise  to  'establish  a 
street  railway  sytem  in  Brandon. 

WINNIPEG,  MAN.,  C.AN. — It  is  stated  that  the  Canadian  Pacific 
Railroad  Company  proposes  to  install  2000  miles  of  telegraphone  wires 
along  its  system,  principally  in  western  Canada. 

WINNIPEG,  MAN.,  C.AN. — The  contract  for  the  installation  of  a 
500-kw  generator  set  in  the  municipal  electric  plant  was  awarded  to 
Seamans  Brothers,  of  Toronto,  Ont.,  for  $16,410. 

WINNIPEG,  M.\N.,  C.AN. — The  City  of  Winnipeg  has  voted  to  appro 
priate  $80,000  for  the  installation  of  underground  conduits  in  the  city 
this  year,  work  on  which  will  begin  in  May.  H.  N.  Ruttan  is  city 
engineer. 

AMHERST,  N.  S..  C.AN. — Arrangements  arc  being  made  by  the  Canada 
Electric  Company,  of  .Amherst,  for  increasing  the  output  of  its  plant  this 
spring.  The  city  has  agreed  to  double  the  amount  of  power  it  is  now 
using.  The  cost  of  the  work  is  estimated  at  about  $13,000. 

BOWMANVILLE,  ONT.,  CAN. — The  ratepayers  have  passed  a 
by-law  granting  a  franchise  to  the  Seymour  Electric  Light  4  Power 
Company,  Ltd.,  to  erect  an  electric  light  and  power  plant  in  Bowman 
ville. 

FORT  WILLIAM,  ONT.,  CAN. — The  by-law  to  appropriate  $67,000 
for  improvements  and  extension  to  the  municipal  electric  street  railway 
system  has  been  passed. 

HAMILTON,  ONT.,  CAN. — Plans  are  being  made  by  the  Dominion 
Power  &  Transmission  Company  for  extension  and  improvements  to  its 
plant,  which  will  involve  an  expenditure  of  about  $150,000,  of  which 
$100,000  will  be  expended  on  the  erection  of  a  new  substation  in  Hamil¬ 
ton.  The  company  will  also  purchase  new  street  cars  at  a  cost  of  about 
$30,000,  orders  for  which  have  been  placed  with  the  Preston  Car  &  Coach 
Company,  of  Preston,  Ont. 

H.AMILTON,  ONT.,  CAN. — George  Lynch  Staunton,  K.C.,  acting  for 
several  Hamilton  capitalists,  has  secured  a  Provincial  charter  for  an 
electric  railway  extending  from  Hamilton  to  Port  Dover.  The  cost  of 
the  proposed  railway  is  estimated  at  about  $1,000,000.  It  is  expected 
that  the  cars  will  be  taken  up  the  “mountain”  by  the  Hamilton  &  Barton 
Incline  Railway,  or  an  arrangement  made  with  the  Brantford  &  Hamilton 
Electric  Railway  to  use  its  line  running  out.  westward  as  far  as 
.Ancastcr. 

KINGSTON,  ONT.,  C.AN. — The  citizens  on  Jan.  2  voted 'in  favor  of 
the  by-law  to  make  improvements  to  the  municipal  electric  light  plant. 

C.  C.  Folger  is  manager. 

PORCUPINE,  'ONT.,  C.AN. — A.  E.  VVallberg  is  constructing  an  elec 
trical  power  plant  on  the  Metagami  River  and  will  supply  electricity  for 
lamps  and  motors  to  the  surrounding  country. 

R.AINA’  RIVER,  ONT.,  CAN. — .Application  has  been  made  to  the  Do¬ 
minion  Parliament  for  a  charter  for  the  Western  Canada  Company,  with 
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powers  to  construct  canals  in  this  vicinity,  to  be  utilized  to  generate 
electricity. 

TOFIELD,  ONT.,  CAN. — Application  has  been  made  to  the  town 
officials  by  Charles  E.  Taylor,  manager  of  the  Tofield  Coal  Mines  Com¬ 
pany,  for  a  franchise  to  construct  and  operate  an  electric  light  plant  to 
supply  electricity  for  lamps  and  motors  in  Tofield  and  the  surrounding 
country.  Work  will  begin  on  construction  of  the  plant  as  soon  as  the 
franchise  is  granted. 

TORONTO,  ONT.,  CAN. — Justice  Middleton  on  Jan.  4  dismissed  the 
application  of  the  town  of  Dundas  for  an  injunction  restraining  the 
Cataract  Power  Company  from  erecting  wires  across  the  Des  Jardines 
Canal.  Justice  Middleton  held  that  the  wires*  would  not  interfere  with  the 
navigation  of  the  canal. 

TORONTO,  ONT.,  C.\N. — The  Electric  Power  Company,  recently  in¬ 
corporated  under  a  Dominion  charter,  has  taken  over  the  following 
compai  ies:  The  Seymour  Power  &  Electric  Company,  of  Campbellford, 
Ont.;  the  Peterborough  Light  &  Power  Company,  of  Peterborough,  Ont. ; 
the  Trenton  Water  &  Electric  Company,  of  Trenton,  Ont.;  the  Sydney 
Electric  Power  Company;  the  .Vipissing  Power  Company,  of  Toronto, 
Ont.;  the  Oshawa  Electric  Light  Company,  of  Oshawa,  Ont.;  the  gas 
company,  of  Oshawa;  the  Cobourg  Utilities  Corporation,  of  Cobourg,  Ont.; 
the  Northumberland  &  Durham  Power  Company,  of  Cobourg.  Ont.,  and 
the  Central  Ontario  Power  Company,  of  Pcteroorough,  Ont. 

MONTREAL,  QUE..  C.AN. — The  Shawinigan  Water  &  Power  Com¬ 
pany,  it  is  reported,  will  apply  to  the  Quebec  Legislature  for  permis¬ 
sion  to  increase  its  capital  stock  if  necessary  up  to  an  amount  not 
exceeding  $20,000,000. 

MONTREAL,  QUE.,  CAN. — It  is  reported  that  the  directors  of  the 
Sarasuay  Electric  /k  Water  Company  have  authorized  Charles  Brandeis, 
civil  and  electrical  engineer,  4  Phillips  Place,  Montreal,  to  prepare 
plans  for  the  erection  of  a  new  power-house,  equipment,  etc.  Steam 
turbines  will  be  installed  in  units  of  3000  hp  each.  Contracts  will  be 
placed  about  the  first  of  February.  The  cost  of  the  plant  is  estimated 
at  about  $225,000. 

RECIN.-X,  SASK.,  CAN. — Tenders  will  be  received  by  the  City  of 
Kegina  until  Jan.  31,  1911.  for  furnishing  and  installing  the  following 
equipment:  One  1500-kw  steam  turbo-generator  set,  one  500-kw  direct-cur¬ 
rent  generating  unit,  two  500-hp  boilers,  one  fuel  economizer,  one  hand- 
power  traveling  crane  and  one  coal  and  ash  conveyor.  This  is  an  ex¬ 
tension  of  date  for  receiving  proposals  from  Jan.  17,  as  published  in 
our  is.sue  of  Jan.  5.  Specifications  and  further  information  will  be  fur¬ 
nished  on  application  to  A.  J.  McPherson,  city  commissioner,  or  E.  W. 
Bull,  city  electrician. 

SONOR.X,  MEX. — The  Kellogg  Switchboard  &  Supply  Company,  of 
San  Francisco,  Cal.,  has  closed  a  contract  with  the  Compania  Telefonica 
de  Sonora,  S.  A.,  of  Sonora,  Mex.,  for  telephone  equipment  for  the  City 
of  Hermosillo.  H.  C.  Goldrick  is  local  manager,  and  Charles  W.  Forbes 
is  general  manager  of  the  company,  which  has  taken  over  the  government 
concession  for  the  entire  system  of  telephone  lines  in  the  State  of  Sonora. 


Industrial  Companies. 


THE  AMERICAN  SUCTION  CLEANER  CO.MPANV,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $25,000  to  manufacture 
cleaning  machinery,  etc.  The  incorporators  are:  E.  N.  Burns,  J.  Devine 
and  E.  F.  Sause,  all  of  New  York,  N.  Y. 

THE  ATLANTIC  ELECTRIC  SUPPLY  -COMPANY,  of  Greenville, 
S.  C.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by  D.  A. 
Henning,  H.  L.  Fuller  and  E.  C.  De  Bruhl. 

THE  CONTINENTAL  CONSTRUCTION  &  SUPPLY  COMPANY,  of 
Wichita,  Kan.,  has  been  organized  for  the  purpose  of  doing  a  'general 
contracting  business,  making  a  specialty  of  refrigerating  plants,  electric 
lighting  plants,  dealing  in  all  kinds  of  pumping  machinery  and  automatic 
electric  water  systems  for  cisterns  and  wells.  Ira  Judson  Foster,  for¬ 
merly  with  the  Kansas  Gas  &  Electric  Company,  is  general  manager. 

THE  DOWDALL  MANUFACTURING  COMPANY,  of  'Borough  of 
Queens,  N.  Y.,  has  been  incorporated  by  John  F.  Linton,  James  F. 
Dowdall,  both  of  Glen  Morris.  N.  Y.,  and  Benjamin  F.  Hamm,  522  West 
145th  'Street,  New  York,  N.  Y.  The  company  is  capitalized  at  $10,000 
and  proposes  to  manufacture  and  sell  electric  pressing  irons,  etc. 

.  THE  INSTANTANEOUS  ELECTRIC  HEATER  COMPANY,  of 
Boston,  Mass.,  has  been  chartered  with  a  capital  stock  of  $10,000.  The 
directors  are;  J.  S.  Dondero,  president;  William  H.  Barter,  of  Win- 
throp,  treasurer,  and  J.  M.  Starr. 

THE  KELLER  MANUFACTURING  COMP.ANY  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Maine  for  the  purpose  of 
dealing  in  vacuum-cleaning  machines.  The  company  is  capitalized  at 
$1,250,000. 

THE  LAPORTE  METER  COMPANY,  of  Laporte,  Ind.,  has  filed  arti¬ 
cles  of  incorporation  with  a  capital  stock  of  $150,000  for  the  purpose  of 
manufacturing  gas  and  electric  meters  and  meter  provers  and  other 
devices  used  in  the  distribution  of  gas  and  electricity  for  heating,  lamps 
and  other  purposes.  The  directors  are;  V.  P.  Wilkins,  Emmitt  Scott 
and  E.  H.  Scott. 

THE  MARION  .MOTORS  SOUTHERN  COMPANY,  of  Greensboro, 
N.  C..  has  been  incorporated  by  H.  L.  Hopkins  and  .\.  Fairbrothers  & 


Bros.  The  company  is  capitalized  at  $25,000  -and  proposes  to  manufac¬ 
ture  motors,  power  generators  of  various  kinds,  also  carriages,  wagons, 
boats,  etc. 

THE  MOTOR  SAFETY  CRANK  COMPANY,  of  New  York,  N.  Y.. 
has  been  incorporated  by  Mason  G.  Worthin,  164  West  Eighty-fifth  Street; 
Forester -A.  Linn,  1133  Broadway,  and  George  Reif,  226  West  Ninety- 
seventh  Street,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$50,000  and  proposes  to  manufacture  motors,  engines  and  accessories. 

THE  PERU  ELECTRIC  COMPANY,  of  Peru,  Ind.,  has  been  incor¬ 
porated  with  a  capital  stock  of  $100,000  by  W.  H.  Zimmerman,  J.  H. 
Miller,  John  Kramer,  C.  R.  Hughes  and  C.  H.  Brownell.  The  company 
proposes  to  erect  and  equip  a  large  factory  for  the  manufacture  of 
electrical  devices  and  supplies. 

THE  RAILWAY  ADD  BULLETIN  COMPANY,  of  Fort  Wayne.  Ind. 
has  been  incorporated  by  William  C.  Millet,  Mark  E.  Bates  'and  Thomas 
J.  O.  Dowd.  The  company  is  capitalized  at  $10,000  and  proposes  to 
manufacture  advertising  devices  and  electrical  advertising  cabinets  for 
use  lin  railway  and  interurban  staions  and  to  sell  or  lease  space  in  such 
cabinets;  also  manufacturing,  selling  and  leasing  electrical  bulletin  cabi¬ 
nets  for  use  in  railway  and  interurban  stations  operated  by  electricity. 
The  principal  place  of  business  will  be  located  in  Fort!  Wayne,  Ind. 

THE  RUTAN  AUTO  COMPANY,  of  Port  Jervis,  N.  Y.,  has  been  in 
corporated  by  P.  C.  Rutan,  J.  -'S.  Rutan  and  J.  A.  Rutan,  all  of  Port 
Jervis,  N.  Y.  The  company  is  capitalized  at  $45,000  and  proposes  to 
manufacture  and  deal  in  automobiles,  engines,  motors,  etc. 

THE  UNITED  ST.VTES  POLICE  &  FIRE  SIGNAL  CO.MPANY,  ot 
Pittsburgh,  Pa.,  has  been  incorporated  with  a  capital  'stock  of  $5,000. 
The  directors  are:  Edward  I^wis,  Ross  and  Diamond  Streets,  Pitts¬ 
burgh,  Pa.,  treasurer;  Thomas  A.  McQuaide,  Thomas  Richards,  .Alfred  K. 
Dement  and  George  N.  Munro,  Jr.,  all  of  Pittsburgh,  Pa. 


New  Incorporations. 


SAN  FRANCISCO,  CAL. — Articles  of  incorporation  have  been  filed 
for  the  United  Properties  Company  of  California,  under  the  laws  of  the 
State  of  Delaware,  for  the  purpose  of  effecting  a  merger  of  all  the 
public  utilities  companies  of  Oakley  and  Berkeley,  Cal.,  including  the 
ferry  line  that  connects  those  places  with  San  Francisco.  The  company 
is  capitalized  at  $200,000,000,  and  the  incorporators  are  F.  M.  Smith,  W. 
S.  Levis,  R.  G.  Hanford,  Galvin  McNab,  C.  B.  Zabriske,  W.  R.  Alberger 
and  Dennis  Searles.  The  operating  offices  will  be  in  San  Francisco 
and  Oakland. 

SANTA  ROS.-\,  C.AL. — The  Sonoma  Valley  Water,  Light  &  Heat  Com 
pany  has  been  incorporated  with  a  capital  stock  of  $100,000  by  E.  M. 
and  Edna  Hoen,  of  Sacramento,  Cal.;  L.  L.,  L.  C.  and  Mabel  Lewis,  of 
El  Verano,  Cal. 

INDIANAPOLIS,  IND. — Articles  of  inco’rporation  have  been  filed  foi 
the  Southern  Indiana  Power  Company  with  a  capital  stock  of  $800,000. 
The  company  proposes  to  construct  power  stations  in  the  coal  fields 
of  Indiana  for  the  purpose  of  supplying  electricity  for  lamps  and  motors 
in  the  coal  field  communities,  and  also  to  transmit  electricity  a  distance 
from  the  coal  fields.  It  is  proposed  to  locate  the  first  plant  near  Bed 
ford,  Ind.,  at  the  mouth  of  a  coal  mine  in  the  hillside.  Other  plants 
will  be  erected  as  business  develops.  The  incorporators  are;  Frederick 
E.  Matson,  E.  E.  Gates,  Gustav  H.  Mueller  and  T.  N.  Stillwell,  all  of 
Indianapolis,  Ind.  The  headquarters  of  the  company  will  be  b-cated  in 
Indianapolis,  Ind. 

PORTL.AND,  M.-\INE. — The  Public  Service  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $800,000  to  construct  and  operate  rail¬ 
ways,  telegraph  and  telephone  sytems,  gas,  steam,  coal  plants,  etc.  G.  F. 
Duncan  is  president  and  E.  Woodman  treasurer,  both  of  Portland,  Ore. 

RIDGEW.-\Y,  N.  C. — The  North  Carolina-Virginia  Railway  Company 
has  been  chartered  with  a  maximum  capital  stock  of  $6,000,  to  construct 
a  six-mile  railway  from  Ridgeway  to  the  North  Carolina  State  line.  The 
officers  of  the  company  are;  E.  C.  Wing,  of  New  York,  N.  Y.,  president, 
and  George  Demarest,  of  Brooklyn,  N.  Y.,  secretary  and  treasurer. 

HITCHCOCK,  S.  D. — Articles  of  incorporation  have  been  filed  for  the 
County  Line  Telephc-ne  Company  by  Andrew  Olson,  C.  J.  Gross,  E. 
Stitt  and  Paul  P.  Stahl.  The  company  is  capitalized  at  $25,000. 

PIERRE,  S.  D. — The  Great  Eastern  Telephone  Company  has  been 
granted  a  charter  by  the  Secretary  of  State  with  a  capital  stock  of 
$100,000.  The  incorporators  are:  Frank  B.  Rowe,  Febian  Crelton  and 
-August  Chochnet. 

DUG  SPUR,  VA. — The  Burk’s  Fork  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The  incorporators  arc: 
W.  S.  Cox,  president;  J.  Goad,  secretary  and  treasurer,  and  E.  K. 
Mabry,  all  of  Dug  Spur. 

V’ANCOUVER,  WASH. — The  Oregon-Washington  Corporation  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital  stock 
of  $5,000,000  to  take  over  the  plant  and  holdings  of  the  Vancouver 
Water  Company,  the  Vancouver  Gas  Company,  the  Vancouver  Railway 
Company,  the  Hillsboro  Water  &  Light  Company,  the  Forest  Grove  lighting 
system  and  other  properties  in  Oregon  and  Washington.  The  in¬ 
corporators  are:  A.  Welch,  of  Portland,  Ore.;  E.  W.  Mall,  Henry 
Fleischhauer,  R.  M.  Boykin,  C.  M.  Berryman  and  A.  J.  Pitkin,  all  of 
Portland,  Ore.,  and  Isaac  .-Xnderson,  of  Tacoma,  Wash. 
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MATOAKA,  W.  V’A. — Articles  of  incorporation  have  been  filed  for  the 
Matoaka  Electric  Power  Company  by  William  De  L.  Walbridge,  Herbert 
R.  'Maclcay  and  Henry  B.  Walbridge,  i  Broadway,  New  York,  N.  Y.; 
John  H.  Parrott,  of  Roanoke,  Va.,  and  James  C.  Stras,  of  Matoaka, 
W.  Va. 

CLAY,  WIS. — The  Viking  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $i,ooo  by  J.  Johnson  and  N.  G.  Nelson. 


Personal. 

MR.  WILLIAM  B.  BOYD,  chief  engineer  of  the  Toronto  Power  Com¬ 
pany,  of  Niagara  Falls,  Ont.,  and  Toronto,  has  been  elected  a  member 
of  the  Institution  of  Electrical  Engineers  of  Great  Britain. 

MR.  WILLS  MACLACIILAN ,  formerly  electrical  superintendent  of 
the  government  grain  elevator  at  Port  Colborne.  Ontario,  Canada,  has 
been  appointed  electrical  engineer  for  the  city  of  London,  England. 

MR.  D.  F.  COLLIN,  recently  with  the  Bell  Telephone  Company,  Kan¬ 
sas,  as  business  manager,  has  joined  the  W.  K.  Palmer  Company,  engi¬ 
neer,  of  the  same  city  and  will  have  charge  of  its  business  department. 

MR.  J.  C.  BELL,  who  was  division  superintendent  of  the  Eastern 
Pennsylvania  Railways  Company  at  Lansford,  Pa.,  has  been  made  di¬ 
vision  superintendent,  with  headquarters  at  the  main  office  of  the  com¬ 
pany  in  Pottsville. 

MR.  H'.  C.  JENKINS  is  the  author  of  an  article  entitled  “Chicago’s 
Marvelous  Electrical  Development,”  beginning  in  the  January  issue  of  the 
National  Magactne.  The  generation  and  sale  of  electricity  by  the  Com¬ 
monwealth  Edison  Company  are  described. 

MR.  C.  F.  CRANE  has  been  appointed  superintendent  of  railways  of 
the  Eastern  Pennsylvania  Railways  Company,  one  of  the  J.  G.  White  & 
Company  properties,  with  headquarters  at  Pottsville,  Pa.  Mr.  Crane  was 
formerly  general  passenger  and  claim  agent  of  the  company. 

MR.  CHARLES  L.  BENJAMIN,  of  the  Cutler-Hammer  Manufactur¬ 
ing  Company,  Milwaukee,  contributed  an  interesting  article  on  the 
varied  and  extensive  electrical  manufactures  of  Milwaukee  to  the  New 
Year’s  souvenir  issue  of  the  Evening  Wisconsin,  of  that  city. 

MR.  CARL  BENDEKE,  who  was  formerly  connected  with  the  en¬ 
gineering  department  of  the  New  York  Edison  Company,  and  more  re¬ 
cently  with  the  Ontario  Power  Company,  of  Niagara  Falls,  has  been 
appointed  electrical  engineer  at  the  Patent  Office,  Christiania,  Norway. 

MR.  SAM  A.  HOBSON ,  who  for  many  years  past  has  been  actively 
and  prominently  identified  with  the  Wesco  Supply  Company  in  St. 
Louis,  resigned  this  connection  to  join  the  Fort  Wayne  Electric  Works, 
whose  St.  Louis  office  he  is  now  managing  at  1311  Chemical  Building,  that 
city. 

MR.  M.  B.  CHASE  has  resigned  his  position  in  the  detail  and  supply 
sales  department  of  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  Boston  office,  to  accept  the  position  of  New  York  manager  for 
the  Sangamo  Electric  Company,  of  Springfield,  Ill.,  which  has  opened 
offices  in  the  Hudson  Terminal  Building,  50  Church  Street. 

MR.  VAN  DVSEN  RICKERT,  purchasing  agent  for  the  Eastern  Penn¬ 
sylvania  Railway  Company,  of  Pottsville,  Pa.,  which  controls  the  Eastern 
Pennsylvania  Light,  Heat  &  Power  Company,  of  which  he  is  general 
agent,  has  also  been  made  claim  adjuster,  effective  Jan.  1.  Mr.  Rickert 
is  also  secretary-treasurer  of  the  Pennsylvania  Electric  Association. 

MR.  R.ALPH  H.  RICE  has  been  promoted  to  be  division  engineer  in 
charge  of  electrical  transmission  and  distribution  for  the  Board  of  Super¬ 
vising  Engineers,  Chicago  Traction.  Mr.  Rice  was  formerly  assistant 
division  engineer,  and  his  promotion  follows  the  resignation  of  Mr.  Ed¬ 
ward  N.  Lake.  Mr.  Rice,  who  is  a  graduate  of  Armour  Institute  of 
Technology,  was  formerly  employed  by  the  Arnold  Company. 

MR.  WILLIAM  MACKENZIE,  president  of  the  Toronto  Railway 
Company  and  the  Electrical  Development  Company,  as  well  as  chairman  of 
the  board  of  the  Rio  de  Janeiro,  Sao  Paulo  and  numerous  other  public 
utility  corporations,  was  among  those  knighted  by  King  George  V  of  Eng¬ 
land  on  the  occasion  of  the  distribution  of  New  Year  honors.  Sir  William 
Mackenzie’s  partner  was  also  similarly  honored  and"  will  hereafter  bear 
the  title  of  Sir  Donald  Mann. 

MR.  ALTON  S.  MILLER,  nresident  of  the  Union  Electric  Light  & 
Power  Company,  St.  Louis,  is  contesting,  in  the  interest  of  the  traveling 
public,  a  railroad  abuse.  Mr.  Miller  secured  a  reservation  on  a  Pullman 
between  Philadelphia  and  Belmar,  N.  J.,  last  summer,  for  which  he  re- 
t'js;d  to  pay  because  he  had  been  obliged  to  stand  up  all  the  way.  The 
case  is  now  before  a  St.  Louis  court,  and  Mr.  Miller  says  he  will,  if 
necessary,  carry  it  up  to  the  United  States  Supreme  Court. 

MR.  M.4LCOLM  CARRINGTON  has  been  appointed  assistant  man¬ 
ager  of  the  Chicago  office  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  which  Mr.  T.  P.  Gaylord  is  manager.  Mr.  Carrington  has 
been  with  the  Westinghouse  company  for  a  number  of  years,  and  for 
the  last  three  or  four  years  was  assistant  manager  of  the  railway  and 
lighting  department  in  the  home  office  at  East  Pittsburgh.  He  gradu¬ 
ated  from  Lehigh  University  with  the  degree  of  E.E.  in  1896,  and 
;.fter  that  spent  some  time  with  operating  companies  in  Richmond,  Va. 

MR.  A.  B.  INGR.4M,  vice-chairman  of  the  Ontario  Railway  and 
Municipal  Board,  of  Toronto,  is  on  a  ten  days’  tour  of  United  States 


cities,  where  he  will  study  the  various  pay-as-you-enter  types  of  cars 
in  use.  Mr.  Ingram  was  accompanied  by  Mr.  J.  F.  H.  Wyse,  consulting 
engineer  to  the  board,  and  Mr.  E.  L.  Cousins,  railway  expert  for  the  city. 
On  the  return  of  Mr.  Ingram,  the  Ontario  Railway  and  Municipal  Board 
will  go  into  the  local  situation  at  Toronto  again,  and  with  the  in¬ 
formation  gathered  from  the  tour  will  give  judgment  determining  the 
type  of  street  car  to  be  used  in  Toronto.  The  Toronto  Railway  Com¬ 
pany  is  now  operating  under  an  order  of  the  board  that  practically  only 
compels  it  to  place  a  pay  or  fare  box  on  the  back  platform  of  a  car  to 
make  it  qualify  for  service. 

MR.  H,  A.  BENEDICT,  electrical  engineer  of  the  United  Traction  Com¬ 
pany,  Albany,  was  the  guest  of  honor  at  a  dinner  given  at  the  Ten 
Eyck  in  that  city,  on  the  evening  of  Dec.  31,  by  '.ome  of  his  associates 
in  Central  New  York.  Mr.  Benedict  left  the  United  Traction  Company 
on  Jan.  1  to  assume  his  new  duties  as  superintendent  of  equipment  of 
the  Public  Service  Railway  Company,  Newark,  N.  J.  Among  those  pres¬ 
ent  were  the  following:  Messrs.  J.  P.  Barnes,  electrical  engineer,  Syra¬ 
cuse  Rapid  Transit  Company;  W,  J.  Harvie,  chief  engiener,  Utica  &  Mo¬ 
hawk  Valley  Railway  Company;  F.  J.  Doyle,  master  mechanic,  Schenec¬ 
tady  Railway  Company;  E.  S.  Fassett,  general  manager.  United  Traction 
Company;  Chas.  H.  Smith,  general  superintendent.  United  Traction  Com¬ 
pany;  M.  C.  Carpenter,  master  mechanic.  United  Traction  Company; 
H.  N,  Ransom,  C.  F.  Scott,  and  C.  E.  Barry,  General  Electric  Company. 


Obituary. 


MR.  S.  MAYS  BALL,  Atlanta  correspondent  of  this  journal,  died 
Dec.  1 1  in  that  city  after  an  illness  of  only  a  few  days.  Mr.  Ball 
was  a  graduate  of  the  University  of  Alabama,  and  in  recent  years  had 
acquired  a  wide  reputation  throughout  the  South  through  his  literary 
work.  He  contributed  largely  to  magazines  and  newspapers  on  industrial 
and  other  subjects,  among  his  latest  work  being  a  series  of  articles  in  a 
northern  magazine  on  the  prohibition  question  in  Georgia,  Mississippi, 
Alabama,  North  and  South  Carolina. 

MR.  ARTHUR  O.  EINSTEIN ,  until  recently  prominently  connected 
with  the  Crescent  Company,  Chicago,  and  a  well  known  electrical  busi¬ 
ness  man  of  that  city,  died  in  St.  Louis,  Jan.  3,  of  heart  disease  superin¬ 
duced  by  inflammatory  rheumatism  from  which  he  had  suffered  for  six 
months.  Mr.  Einstein  was  born  in  St.  Louis  in  1876,  and  began  his 
career  in  the  electrical  field  as  city  salesman  for  the  Commercial  Elec¬ 
trical  Supply  Company,  of  St.  Louis.  Later  he  served  as  salesman  in 
St.  Louis  for  the  Electrical  Appliance  Company  and  then  came  to  Chi¬ 
cago  as  city  sales  manager  for  the  Manhattan  Electrical  Supply  Com¬ 
pany.  Several  years  ago  he  established  a  manufacturers’  agency  under 
his  own  name,  which  was  later  merged  into  the  Crescent  Company, 
dealer  in  electrical  specialties,  which  he  formed  with  Messrs.  J.  H.  Mc¬ 
Gill  and  F.  R.  Bryant.  Six  months  ago,  at  the  beginning  of  his  illness, 
Mr.  Einstein  withdrew  from  the  Crescent  Company  and  returned  to  St. 
Ix)uis.  Mr.  Einstein  was  unmarried  and  is  survived  by  two  sisters  and 
by  three  brothers,  one  of  whom,  Mr.  A.  C.  Einstein,  is  president  of  the 
King  Electric  Company  and  the  Suburban  Electric  Light  &  Power  Com¬ 
pany,  St.  Louis.  Mr.  Einstein  was  a  member  of  the  Electric  Club  of 
Chicago  and  the  Sons  of  Jove. 


Trade  Publications. 

CONCRETE  MIXERS. — The  Ransome  Concrete  Machinery  Company, 
Dunellen,  N.  J.,  has  issued  a  well-printed  96-page  catalog  devoted  to 
concrete  mixers  suitable  for  operation  either  by  steam  engines  or  electric 
motors. 

ELECTRICAL  GLASSWARE.— The  Macbeth-Evans  Glass  Company,  of 
Pittsbuigh,  has  issued  a  handsome  pamphlet  illustrating  the  globes  made 
of  Alba  glass  for  street  lighting.  Full-page  illustrations  showing  night 
views  of  street  lighting  in  Chicago,  Minneapolis,  Indianapolis,  Boston  and 
other  cities  are  shown.  A  number  of  designs  of  cast-iron,  pressed-copper, 
concrete  and  reinforced-concrete  lamp  posts  for  ornamental  street  light¬ 
ing  are  also  illustrated. 

PERPETUAL  CALENDAR.— The  American  Sheet  &  Tin  Plate  Com¬ 
pany,  Pittsburgh,  Pa.,  manufacturer  of  transformer  steel,  has  issued  an 
all-metal  perpetual  calendar  made  entirely  of  the  company’s  product.  The 
back  is  made  of  28  gage  galvanized  sheet,  14  in.  x  20  in.,  and  the  calen¬ 
dar  plates  are  made  of  34  gage  enameling  stock,  finished  in  black  with 
dates  in  aluminum.  The  calendar  is  lithographed  in  four  colors  and  it 
fitted  with  a  biight  chain  hanger.  It  is  issued  for  general  distribution  to 
every  sheet  metal  shop,  supply  house  and  user  of  sheet  and  tin  mill 
products  in  the  country  interested  enough  to  ask  for  it. 

CALEND.YR. — The  Western  Electric  Company  has  just  prepared  for 
distribution  an  attractive  1911  wall  calendar.  The  calendar,  finished  in 
two  colors,  is  of  pleasing  design,  with  figures  large  enough  to  be  seen 
across  a  room,  and  not  too  large  for  the  office  wall.  The  company’s 
symbol,  a  map  of  the  United  States  within  a  circle,  comprises  the  upper 
part  of  the  calendar.  A  separate  legend  is  provided  for  each  of  the 
twelve  months,  illustrating  some  phase  of  the  company's  manufacturing 
and  selling  program.  Illustrations  showing  an  arc  lamp,  ventilating 
fan,  motor  and  inter-phone,  typifying  the  essentials  of  modern  busines*— 
light,  ventilation,  power  and  communication — are  prominently  featured. 
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G.  I.  LAMPS.— “I  Am  Glad  To  See  You,  G.  I  .”  is  the  cordial  salu¬ 
tation  with  which  a  circular,  just  issued  by  the  General  Incandescent 
Lamp  Company,  of  Cleveland,  begins.  The  folder  contains  a  little  story 
in  which  are  summarized  the  advantages  of  G.  I.  lamps,  and  on  the  last 
page  is  a  list  of  forty-two  representatives  of  the  G.  L  Company. 


BUSINESS  NOTES. 


THE  CHICAGO  FUSE  WIRE  &  MANUFACTURING  COMPANY, 
Chicago,  changed  its  name  on  Dec.  31  to  the  Chicago  Fuse  Manufac¬ 
turing  Company. 

THE  FAIRMOUNT  ELECTRIC  &  M.XNUFACTURING  COMPANY 
has  moved  its  office  and  plant  to  its  new  building  at  2203  and  2205  Pearl 
Street,  Philadelphia,  Pa. 

CATALOGS  WANTED. — The  Massachusetts  Electrical  Construc¬ 
tion  Company,  Springfield,  .Mass.,  has  opened  an  office  at  318  Main 
Street,  in  that  city,  and  would  like  to  receive  catalogs,  price  lists,  dis¬ 
count  sheets,  etc.,  relating  to  electrical  apparatus,  fittings,  supplies,  etc. 

MINER  ALLAC  ELECTRIC  COMPAUY.— The  Minerallac  Electric 
Company,  of  Chicago,  has  moved  into  its  new  building,  and  its  present 
address  is  400  South  Hoyne  Street.  In  its  new  quarters  the  company 
has  10,000  sq.  ft.  of  floor  space  in  a  two-story  and  basement  building 
and  is  well  equipped  tc  meet  the  demands  of  its  growing  business. 

THE  CUTTER  ELIZCTRICAL  AND  MANUF.XCTURING  COM¬ 
PANY  has  opened  a  new  sales  office  at  1418  Ford  Building,  Detroit, 
Mich.,  which  is  in  charge  of  C.  E.  Wise,  formerly  of  the  Chicago  office. 

THE  ROBB  ENGINEERING  COMPANY  has  purchased  the  Robb- 
Mumford  Boiler  Works  at  South  Framingham,  Mass.  The  present  man¬ 
agement  and  manufacturing  organization  will  be  continued.  The  Robb 
Engineering  Company  has  also  a  plant  at  Amherst,  Nova  Scotia. 

THE  ELMER  P.  MORRIS  COMPANY,  of  88  West  Street,  has  been 
awarded  contract  for  furnishing  500  posts  for  tungsten  park  lighting  of 
the  City  of  New  York.  About  half  of  these  are  of  a  new  type  and  will 
be  used  for  the  lighting  of  the  transverse  roads  through  Central  Park, 
the  balance  being  for  regular  installations. 

MORGAN  SMITH  WATER  TURBINES.— The  contract  has  been 
placed  with  the  S.  Morgan  Smith  Company,  York,  Pa.,  through  its  Boston 
office,  for  a  water-wheel  unit  to  be  installed  at  Aroostook  Falls,  New 


Brunswick,  for  the  Maine  &  New  Brunswick  Electrical  Power  Company. 
This  unit  will  develop  2400  hp,  under  a  head  of  72  ft.  A.  R.  Gould. 
Presque  Isle,  Maine,  is  managing  director. 

THE  ALBERGER  PUMP  COMPANY,  140  Cedar  Street,  New  York, 
has  recently  closed  a  contract  with  the  United  States  Navy  Department 
for  eleven  54-in.  and  seven  15-in.  vertical-shaft,  centrifugal  pumps  with 
complete  electrical  equipment  for  the  New  York,  Puget  Sound  and 
Pearl  Harbor  dry  docks.  The  order,  the  company  states,  does  not  im¬ 
pair  its  facilities  or  capacity  for  turning  out  all  its  normal  business  in 
good  time. 

THE  CENTRAI.  STATION  DEVELOP.MENT  COMPANY,  Cleveland. 
Ohio,  has  added  another  valuable  department  to  its  organization.  This  de¬ 
partment  is  devoted  exclusively  to  the  education  of  central  station  solicitors 
—training  them  and  imparting  such  information  as  will  bring  their  effici¬ 
ency  up  to  the  highest  point,  thus  increasing  their  value  as  solicitors  and 
new-business  men  for  central  stations.  This  department  is  conducted  along 
the  lines  which  have  made  the  men  of  the  National  Cash  Register  Com¬ 
pany  famous  as  business  getters. 

THE  GILL  SELECTOR. — The  Baltimore  &  Ohio  Railroad  has  just 
installed  a  telephone  train-dispatching  equipment  made  by  the  United 
States  Electric  Company,  of  New  York,  between  Grafton,  W.  Va.,  and 
Salem.  The  circuit  is  35.8  miles  long  and  there  are  twelve  stations  on 
the  line,  the  dispatcher  being  located  at  Grafton.  The  Gill  selector,  made 
by  the  United  States  Electric  Company,  284  Pearl  Street,  New  York, 
is  installed  at  each  of  these  stations  and  the  signal  bell  is  rung  by  the 
main  line  current,  the  source  of  power  being  at  the  dispatcher’s  office. 
This  circuit  covers  a  busy  section  of  single  track  road  and  telephone  dis¬ 
patching  is  expected  to  expedite  train  movement  over  the  division. 

.\NDERSON  ELECTRIC  C.\R  COMPANY. — The  Anderson  Carriage 
Company,  Detroit,  Mich.,  has  changed  its  corporate  name  to  the  Ander¬ 
son  Electric  Car  Company.  This  change  of  corporate  name  constitutes 
a  further  evidence  of  the  evolution  that  is  all  the  time  taking 
place  in  the  mode  of  individual  transit.  Practically  the  same  board 
of  directors  and  officials  is  still  in  charge  of  the  company’s  af¬ 
fairs.  Mr.  W.  C.  Anderson  has  acted  as  president  and  general  man¬ 
ager  since  its  org.anization  in  Port  Huron,  in  1888.  Mr.  W.  M.  Locke 
is  still  treasurer  and  has  successfully  handled  the  finances  of  the  com¬ 
pany  during  the  many  yeaVs  of  his  incumbency.  The  board  of  directors 
has  been  increased  to  nine  members.  The  additional  directorate  includes 
G.  M.  Bacon,  G.  D.  Fairgrieve  and  W.  H.  McFarland,  of  Detroit,  and 
F.  E.  Price,  of  Chicago. 


UNITED  STATES  P.ATENTS  ISSUED,  JAN.  2,  1911. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

979,970.  METHOD  OF  ELECTRIC  WELDING;  L.  S.  Lachman.  New 
York,  N.  Y.  App.  filed  Oct.  17,  1906.  For  welding  handles  to 
plates  by  providing  the  blade  with  a  reduced  portion  and  the  shank 
with  the  lug  overlapping  the  reduced  portion,  fitting  them  together 
and  passing  a  current  therethrough. 

980,183.  SYNCHRONOUS  DYNAMO-ELECTRIC  M.\CHINE;  J. 
Bache-Wiig,  Edge  wood  Park,  Pa.  .App.  filed  Feb.  3,  iqio.  Polar 
projections  with  transverse  peripheral  slots  and  conducting  bars 
in  the  slots  forming  a  closed  circuit  winding,  the  bars  near  the 
edges  of  the  jirojection  being  of  lower  resistance  than  those  near 
the  centers. 

980,200.  SECTION  BREAKER  AND  INSULATOR;  W.  T.  Cams  and 
T.  L.  Brown,  Red  Jacket,  W.  Va.  -App.  filed  May  6,  1909.  In¬ 
cludes  a  knife  switch  on  a  base  attachable  to  the  ends  of  the  line 
wire,  the  blade  of  the  switch  holding  the  ends  together  and  relieving 
the  insulating  material  from  strain. 

980,214.  WATER  LEVEL  REGULATOR;  J.  E.  De  Bisschop,  New 
Britain,  Conn.  App.  filed  May  2,  1910.  Contact  arm  operated  by  a 
float  ball,  and  controlled  by  a  second  float  ball  operative  during  high 
water  conditions. 

980,221.  ELECTRIC  SWITCH;  -A.  C.  Eastwood,  Cleveland,  O.  App. 
filed  Sept.  27,  1906.  Power  actuated  switch  with  solenoid  and 

plunger  and  stationary  laminated  contact  on  the  frame  engaging  the 
switch  member  near  its  connection  with  the  plunger. 

980.256.  VILLAGE  TELEPHONE  POLICE  CALL;  G.  W.  Herrick,  St. 
Marys,  Pa.  App.  filed  March  20,  1908.  A  telephone  circuit  with 
line  wires  and  signalling  means  including  an  electric  circuit  inde¬ 
pendent  of  the  telephone  circuit,  a  relay  therefor,  a  hook  for  the 
telephone  forming  a  terminal  for  one  of  the  line  wires  and  a  shunt 
circuit  connected  to  the  line  wires  and  passing  through  the  relay  with 
terminals  bridged  by  the  hook. 

980.256.  ELhXTRIC  INDUCTION  SMELTING  FURNACE;  K.  A.  F. 
Iliorth,  Christiania,  Norway..  App.  filed  May  18,  1910.  .Annular 
furnace  groove  with  a  hollow  magnet  core  inside  the  furnace  and  a 
lirimary  winding  between  the  core  and  groove. 

980.265.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub¬ 
bard,  Belleville,  N.  J.  App.  filed  Dec.  17,  1908.  An  alternating 
current-source,  a  direct-current  source,  an  alternating-current  work 
circuit,  a  motor  generator  connected  between  the  sources  with  means 
for  varying  the  field  of  the  direct-current  end  of  the  generator  with 
variations  of  speed. 

980,286.  COIL  RETAINING  MEANS;  P.  Kennedy,  New  York.  N,  Y.. 
and  Jos.  A.  Misland,  Bayonne,  N.  J.  App.  filed  May  15,  1909.  Se¬ 
cures  conductors  in  slots  by  metallic  wedge  with  metallic  projections 
at  intervals 

980,302.  CONTROLLING  DEVICE  FOR  ALTERN.ATING  CURRENT 
MOTORS;  D.  L.  Lindquist,  A’onkers.  N.  Y.  .App.  filed  May  26, 


.  1905.  For  induction  motors  with  resistance  in  the  secondary  circuit 

and  opposing  magnets  for  decreasing  the  resistance  controlled  by  the 
resultant  of  the  primary  and  secondary  voltage  of  the  motor. 

980,338.  HAULAGE  LOCOMOTIVE;  J.  M.  Roan.  Dante,  Va.  App. 
filed  Dec.  30,  1908.  For  mines  with  a  motor,  a  reel  carrying  a 
haulage  cable,  a  second  reel  and  means  for  transmitting  motion  from 
the  motor  to  either  or  both  reels. 

980.344.  TROLLEY;  F.  B.  Russell.  Elmira,  N.  A'.  App.  filed  May  16, 
1910.  A  trolley  fork  with  hearings  in  its  arms,  a  tubular  lubricant 
receptacle  passing  through  the  wnetls  and  fixed  to  the  bearings  with 
an  oil  supply  duct  leading  thereto. 

980.345.  I'URNACE;  M.  Ruthenburg,  Lockpeirt,  N.  Y.  App.  filed  Nov. 
9,  1907.  A  removable  hearth  and  a  wedge  for  adjustably  support¬ 
ing  the  hearth. 

980.356.  MULTIPLEX  TELEPHONY  AND  TELEGRAPHY;  G.  O. 
Squier,  United  States  Army.  App.  filed  Nov.  5,  1910.  Makes  use 
of  ultra-sound  electromagnetic  wave  frequencies  for  transmitting 
telephone  and  telegraph  messages  so  that  all  harmful  effects  to  the 
battery  telephone  apparatus  are  removed  since  the  effects  of  these  fre¬ 
quencies  are  too  minute  to  produce  disturbances  and  cannot  be  heard 
by  the  ear.  The  high  frequencies  are  transmitted  along  the  skin  of 
the  wire  and  the  battery  telephone  currents  through  the  body  of  the 
wire  so  that  the  same  wire  is  used  to  carry  both  kinds  of  current. 

980.357.  MULTIPLEX  TELEPHONY  AND  TELEGRAPHY;  G.  O. 

Squier,  United  States  Army.  -App.  filed  Nov.  5,  1910.  Uses  a  pair 
of  line  wires  with  battery  telephone  sets  bridged  across  the  wires, 
a  high-frequency  generator  in  series  in  the  line  and  a  receiver  for 
high  frequency  oscillations  in  series  with  the  line. 

980.358.  MULTIPLEX  TELEPHONY  AND  TELEGRAPHY;  G.  O. 

hquier.  United  States  Army.  .App.  filed  Nov.  s,  1910.  Low  fre¬ 
quency  signaling  instrument  connected  to  the  line,  a  high-frequency 
circuit  with  a  silent  earth  connection  and  a  receiver  circuit  for 
detector  for  electric  waves  in  the  high-frequency  circuit. 

980.359.  MULTIPLEX  TELEPHONY  AND  TELEGRAPHY;  G.  O. 

Squier,  United  States  Army.  App.  filed  Nov.  5,  1910.  A  line,  a 
plurality  of  earth  circuits  extending  therefrom,  a  plurality  of  trans¬ 
mitter  or  receiver  circuits  in  scries  in  each  of  the  earth  circuits,  each 
transmitter  circuit  impressing  different  but  ultra  sound  frequencies 
on  the  line  and  each  receiver  circuit  tuned  to. the  freqnency  of  one 
transmitter. 

980,364.  PROCESS  OF  SEPAR.ATING  MERCURY  FROM  POOR 

ORES  BY  ELECTROLYSIS;  Bela  Szilard,  Paris.  France.  App. 
filed  June  22,  1910.  Treats  finely  divided  ore  with  a  li(|uidating 
agent  including  a  solution  of  salt  and  calcium  sulfid  and  then  elec¬ 
trolysis. 

980,369.  MANUFACTURE  OF  STEEL;  W.  R.  Walker.  New  York, 
N.  Y.  App.  filed  Jan.  2,  1909.  .A  movable  ladle  containing  the 
aljoy  additions  is  maintained  hot  to  keep  the  alloy  melted  by  elec¬ 
tricity. 
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980,380.  KLKCTRIC  SIGNALING  APPARATUS;  R.  A.  VVilhite, 
Indianapolis,  Ind.  App.  filed  Jan.  6,  1910.  tontinuesi  to  ring  after 
closing  and  is  operated  by  the  window.  Details. 

980,417.  AUTOMATIC  EXCHANGE  SELECTOR;  11.  B.  Holmes,  Park 
Kidge,  and  E.  B.  Craft,  Chicago,  111.  .\pp.  filed  March  8,  1906. 

Selector  with  bank  of  fixed  contacts  in  parallel  rows,  group  of 
brushes  and  wipers  connected  in  multiple,  the  brushes  on  a  movable 
common  support  and  means  for  advancing  them  into  mechanical  rela¬ 
tion  with  the  fixed  terminals  and  for  giving  them  a  movement  to  carry 
the  selected  brush  along  the  corresponding  row  of  terminals. 

980,420.  BIMETALLIC  RIVET;  D.  S.  Hulfish,  Chicago,  Ill.  App.  filed 
March  14.  1907.  Eor  making  wire  for  use  with  electrical  contacts 
of  small  dimensions,  wireless  detectors  and  the  like. 


980,432.  TROLLEY  WHEEL;  J.  L.  Perkins,  C.  vV.  Putnam  and  C.  M. 
.Munson,  Holyoke,  Mass.  App.  filed  Feb.  26,  1910.  Details  in  the 
construction  of  cast-iron  trolley  wheels. 

980,438.  L.\MP  SOCKET;  II.  E.  Reeve,  New  York,  N.  Y.  .\pp.  filed 
Alay  12,  i9('8.  The  base  and  sleeve  telescope  into  each  other  and 
snap  together,  two  parts  of  the  edges  of  the  base  being  bent  over, 
forming  catches,  and  the  sleeve  having  shoulders  for  the  catches. 

980.465.  AUTOMATIC  ADJUSTABLE  HOLDER  FOR  TELEPHONE 
I.NSTRUMENTS;  F.  S.  Weyrs,  Philadelphia.  Pa.  App.  filed  .April 
19,  1909.  \  base  iilate  with  .sustaining  ))o.<-ts,  a  grooved  block  |)ivoted 

to  the  post,  the  block  supporting  the  receiver  and  the  rotation  of  the 
block  acting  upon  the  switch  hook  to  control  the  switch. 

980.475.  MOTOR  CONTROLLED  SWITCH;  A.  J.  Barlow.  Tottenham, 
England.  App.  filed  Dec.  4,  1909.  Drum  switch  to  which  an 

auxiliary  motor  is  geared  directly  with  contacts  on  the  switch  for 
starting  and  stopping  the  motor  after  the  switch  has  been  operated. 

980,495.  WIRE  RETAINER  AND  INSULATOR  GUARD;  G.  W.  Craw¬ 
ford.  Jr.,  Morgantown,  Ind.  App.  filed  April  25.  1910.  For  taking 
up  slack  without  disturbing  the  connection  with  the  insulator  and 
to  act  as  a  guard  to  nrevent  breaking  the  insulator  by  making  it  of 
cylindrical  zig-zag  form. 

980.526.  ELECTRIC  RAILWAY  SYSTEM;  C.  .V  Huse.  Williamsport, 
Pa,,  and  Spencer  M.  Bowman.  New  York,  N.  Y.  .App.  filed  Feb. 

1910.  For  doing  away  with  the  third  rail,  the  motor  receiving 
Its  current  from  switch-boxes  at  intervals  along  the  road  bed,  which 
are  made  alive  as  the  car  passes  thereover. 

980.540.  SYSTEM  OF  ELECTRIC  TRACTION;  O.  E.  Longsdorf, 
Crafton,  Pa.  App.  filed  July  23,  1909.  The  live  conductor  is  spaced 
into  sections  successively  energized  by  magnets  on  the  cars.  Details. 

980.541.  DEVICE  FOR  CONTROLLING  ELECTRIC  CIRCUITS;  P. 
Lorillard,  Tuxedo  Park,  N.  A^  App.  filed  Jan.  29.  1907.  For  con¬ 
trolling  switches  or  pole  changers  in  a  certain  order  by  means  of 
stojis  and  connections  between  the  switch  and  the  stop  for  moving 
the  stop  concurrently  with  the  movement  of  the  switch. 

980.5s-.  LOCKING  MECHANIS.M  FOR  ROTARY  SNAP  ELECTRIC 
SWITCHES;  J.  G.  Peterson,  Hartford,  Ct.  .App.  filed  Sept.  2,  1910. 
The  carrier  plate  with  projecting  lugs  supports  the  movable  switch 
poles  and  has  slots  into  which  lugs  project  from  the  ratchet  plate 
to  guide  the  ratchet  in  a  straight  line  transversely  of  the  spindle 
when  it  is  moved  by  a  cam  fixed  to  the  spindle. 

9K0.559.  ELECTRIC  SWITCH;  C.  D.  Platt,  Bridgeport,  Conn.  App. 
filed  May  31,  1910.  Electric  switch  with  a  movable  contact,  station¬ 
ary  contacts  cooperating  therewith  having  oppositely  disposed  inter- 
engaging  bosses  and  perforations  with  binding  screws  passing  through 
them. 

98.1.613.  TELEPHONE  SYSTEM;  W.  W\  Dean,  Elyria.  O.  App.  filed 
July  31,  1909.  Talking  circuit  and  receiver  in  wliich  the  receiver 
coil  and  inductorium  arc  combined,  the  coil  in  the  line  bridge  of  the 
inductorium  also  serving  as  a  receiver  winding. 

980.619.  LOCKING  DEVICE  FOR  THE  RECEIVER  ARMS  OF 
TEI.F'PHONES;  VV.  R.  Ewing,  Mars,  and  Chas.  P.  F'wing,  Ren¬ 
frew,  Pa.  App.  filed  April  29,  1910.  A  locking  device  for  holding 
the  arm  when  the  receiver  is  removed,  which  arm  is  released  by 
central. 

9.s...(.2o.  .AUTOMATIC  ELECTRIC  SWITCHING  MECH.ANISM;  J.  J. 
Fanning,  Cantley.  Quebec,  Canada.  App.  filed  F'eb.  17.  1910.  For 
operating  a  switch  on  the  track  from  the  car  platform  _hy  means  of 
electro-magnets  in  the  roadbed  energized  by  depressing  a  trolley 
wheel  on  the  platform. 

98...(.27.  METHOD  OF  CLEANING  METALS.  H.  E.  Genet,  New  York, 

•  N.  Y.  App.  filed  Sept.  16,  1910.  Immerses  the  metal  in  sodium 
hydroxid  containing  an  anode  of  aluminum  with  which  the  metal  is 
brought  into  contact. 

980,639.  ARC  L.AMP;  C.  A.  Hughes,  Terre  Haute.  Ind.  -App.  filed 
July  5,  1910.  For  moving  picture  machines  with  spaced  pairs  of 
(.arallel  bars,  vertical  rack  bars  carrying  electrodes  and  means  for 
moving  the  bars  vertically,  transversely  and  laterally  to  adjust  the 
eltctrodes. 

980,703.  INCANDESCENT  LAMP;  E.  Thomson,  Swampscott,  Mass. 
App.  filed  Oct.  12,  1908.  For  tungsten  filaments,  a  set  of  which  are 
mounted  upon  the  carrier,  which  carrier  is  spring  supported  at  the 
ends  so  as  to  avoid  the  transmission  of  shock  to  the  filaments. 

980,707.  MOTOR  CONTROL;  J.  F.  Tritle,  Schenectady,  N.  Y,  App. 
filed  July  15,  1908.  Electric  motor  of  the  induction  type  with  resist¬ 
ances  in  circuit  and  electroinagnetically  actuated  switches  which 


short-circuit  portions  of  the  resistances  and  establish  parallel  connec¬ 
tions  between  portions  of  the  resistances  before  short  circuiting  them, 
together  with  a  control  system  controlling  the  circuits  of  the  wind¬ 
ings  of  the  switches. 

980,709.  RAILWAY  SIGNALING  SYSTEM;  R.  P.  Tuttle,  New  York. 
N.  Y’.  App.  filed  July  29,  1909.  Signaling  system  for  single  track 
railways  divided  into  sections  subdivided  into  blocks.  At  the  end  of 
each  section  an  operator  governs  all  the  signals  of  the  section. 

980,763.  ELECTRIC  FURNACE  FOR  THE  CONTINUOUS  EX 
TRACTION  OF  ZINC  FROM  ITS  ORES;  F..  F.  Cute  and  P.  R. 
Pierron,  Lyons,  France.  App.  filed  Aug.  13,  1908.  A  closed  retort  of 
ring  torm,  and  two  oppositely  arranged  electrodes  in  the  axes  of  the 
retort  with  a  condenser  in  connection  with  the  retort  formed  by  a 
vertical  cylinder  in  which  an  electrode  is  arranged. 

980,770.  WIRF2  CONNECTOR;  A.  Freier,  Boston,  Mass.  App.  filed 
Jan.  1 8,  1909.  .-V  seamless  drawn  tube  whose  cross  section  is  lik** 

the  figure  8,  into  which  the  ends  of  the  wires  are  inserted  and  the 
tube  twisted. 

980,781,  ELECTRIC  MELTING  FURNACE;  K.  A.  F.  Hiorth.  Chris 
tiania,  Norway.  App.  filed  July  28,  1909.  The  secondary  of  the 
transformer  for  the  furnace  is  subdivided  and  the  bath  of  the  fur¬ 
nace  forms  part  of  the  secondary  windings  and  is  of  greater  resist¬ 
ance. 

980,805.  ELECTRIC  LAMP  HOLDING  SOCKET;  H.  W.  Lawrence. 
Denver,  Col.  App.  filed  July  24,  1908.  The  base  is  made  of  a 
series  of  concentric  chambers,  one  of  smaller  diameter  than  the 
other,  with  slots  and  contact  switch,  and  the  screw  shell  supixjrted 
in  the  bottom  of  the  larger  recess. 

980,812.  .AUTOMATIC  ELECTRIC  CIRCUIT  BREAKER;  W.  F.  Meter 
and  W.  L.  Rideout,  Oshkosh,  Wis.  App.  filed  March  30,  1908.  The 
pivoted  hammer  strikes  the  movable  contact  to  ooen  the  switch  and 
IS  controlled  by  an  electro-magnet. 

980,830.  BATTERY  AND  HOLDER;  G.  L.  Patterson,  New  Y’ork,  N. 
Y.  App.  filed  May  26,  1908.  One  of  the  terminals  is  located  con¬ 
centrically  with  relation  to  the  other,  the  central  terminal  screw 
threaded  to  receive  the  threaded  central  terminal  of  the  battery  cell, 
with  a  laterally  projecting  connector  for  connecting  the  terminal 
with  a  terminal  of  another  set. 

980,843.  MOUNTING  CONDUCTORS;  K.  Schroter,  Berlin,  Germany. 
App.  filed  May  20,  1910.  Applies  a  protective  coating  to  the  struc¬ 
ture  near  the  filament  and  permanently  mounts  the  filament  and 
passes  current  through  it  to  expel  material  therefrom  and  remove 
the  coating. 

980,844-  VOLTAGE  REGULATION  OF  DYNAMO  ELECTRIC 
.ALTERNATING  CURRENT  MACHINERY;  M.  Seidner,  Buda¬ 
pest,  Austria-Hungary.  App.  filed  July  29,  1910.  A  closed  circuit 
of  regulating  resistance  with  generator  and  field  coil  therefor  and 
connections  from  the  field  coil  to  the  generator  and  to  the  regulating 
resistance  and  a  source  of  alternating  current  connected  to  the  resist¬ 
ance. 

980,857.  PARTY  LINE  TELEPHONE  EXCHANGE;  C.  A.  Anderson, 
Salina,  Kansas.  App.  filed  Feb.  28,  1910.  A  series  of  local  stations, 
a  central  office,  a  party  line  connecting  the  stations  to  the  office  with 
devices  for  sending  operating  impulses  from  the  office  to  the  stations 
and  a  generator  for  signaling  impulses,  station  selecting  keys  and 
connections  so  that  the  depression  of  one  key  connects  the  devices  to 
the  line  and  the  release  disconnects  them  anil  connects  the  generator. 

980,863.  ELECTRIC  SWITCH;  G.  A.  Burnham,  Saugus,  Mass.  App. 
filed  April  25,  1910.  Filectric  switch  in  oil  with  insulating  plate  so 
that  the  connections  may  be  made  above  the  plate. 

980.865.  CONTROLLER  REGULATOR;  C.  P.  Ebersole,  Keokuk,  la. 

App.  filed  July  8,  1905.  A  controller  with  alternating  inclined 

waves  and  stops,  a  hood  thereon,  and  a  dog  with  jointed  connection 
with  the  hood. 

980.866.  CONTROLLER  REGUI.ATOR;  C.  P.  Ebersole,  Keokuk,  la. 

.App.  filed  Oct.  II,  1908.  For  street  car  controllers  with  a  removable 
top  carrying  the  stationary  and  movable  member. 

980,883.  TELEPHONE  EXCHANGE;  N.  E.  Norstrom,  Chicago,  Ill. 
App.  filed  Feb.  24,  1909.  A  device  sends  impulses  alternately  in 

opposite  directions  over  a  party  line  and  the  impulses  are  broken  up 
in  one  direction  into  short  impulses  and  automatic  means  prevents 
selected  impulses  from  being  broken  up. 


980,843. — Mounting  of  Conductors.  980,863. — Electric  Switch. 

980.884.  LIGHTNING  ARRESTER;  N.  E.  Norstrom,  Chicago,  Ill. 
App.  filed  Oct.  14,  1905.  For  telephone  lines,  including  a  carbon 
block,  a  spring  with  one  end  connected  to  a  fixed  support,  a  third 
carbon  block  connected  to  the  other  end  of  the  spring  and  a  ground 
for  the  third  block. 

980.885.  CABLE  BOX;  N.  E.  Norstrom,  Chicago,  Ill.  App.  filed  March 
22,  1907.  A  carbon  plate  lightning  arrester  with  a  ground  connec¬ 
tion,  a  spring  supporting  the  plate  and  line  terminals  adjacent  to  the 
plate. 

980.886.  TELEPHONE  EXCH.ANGE;  S.  A.  Norstrom,  Chicago,  Ill. 
App  filed  Nov.  13,  1905.  Party  line  conductors  ai.d  a  device  for 
sending  impulses  over  the  line  with  a  condenser  connected  in  a 
bridge  of  the  conductors  and  autom.atically  operating  means  for  break 
ing  the  bridge  when  an  impulse  is  being  sent. 


